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LONELY Genie I Microcom- 
puter, early eighties^ with large 
peripheral family but currently 
unattached, would like to meet 
interesting, attractively pack- 
aged software, Genie or Tandy 
specification, for programming, 
problem solving, entertain- 
ment and long-lasting 
friendship. Reply in confi- 
dence. Box No RS232. 



ANSWERING MACHINES 

J'^Hce certified 



Buying your first Genie I microcomputer is just the start of a long and enthralling adventure, for it won't 
be long before you will want to expand your system with some of the wide range of peripherals which 
make up the complete Genie System. 




Firstly there is the 

Expansion Box, 

which immediately expands y our 
Genie's capacity to 32K RAM, and 
up to 43K RAM if required- It can 
be connected to 4 disk drives, a 
printer, RS232 interface or S100 
cards. 

Then there is the 



Printer, 



a compact unit with 80 column. 5 % 

7 matrix print-out, which connects 

to your Genie through the 

Expander, or via the Parallel 

Printer Interface. 




^ Disk Drive 

gives you greater storage 
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file handling, with the option of 
double-density through a 
special adapter. 
New Dual Disk Drive 
now available! 



Finally, there is Genie's very own 

12" Monitor, 

a must if you want to let the rest of 
the family watch their TV. in 

peace! 
Available in B & W or green tube. 




The supreme advantage of the Genie I system is 
its compatibility with the TRS 80, which means 
that literally 1000's of pre-recorded programs are 
already available, just waiting to be plugged into 
your Genie 1 

The recent improvements in the Genie system, 
including Extended Basic, sound unit and 
machine language monitor, make it the ideal 
system for the committed hobbyist, and an 
excellent and easy-to-use educational tool 
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SPECIAL TECHNICAL GENIE 
ROT - LUTE ON 0629 4995 
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Please send me FREE, 16 page colour brochure on the 
Genie Computer System. I enclose 25p postage. 



Name. 



Address 



Telephone , 



yC'BS 



e 



mm 




Chesterfield Road, 
Matlock, 
Derbyshire DE4 5LE. 

Telephone: 0629 4995. 
Telex; 377482 LowlecG. 



YOUR LETTERS; 

Feminist input; cleaning chips; BBC Micro. 

NEWS; I D 

Floppy discs for the Atom; Timex to make 

ZX-81 in U.S.; Apple Olympics; London 

> computer summer school, ^ *-%. 

COMPUTER CLUB; I i/ 

Orpington Computer Club announces its 
associate membership scheme. Of\ 

VlC-20 ADD-ONS: ^U 

Tim Hartnell reviews the range of Vic-20 add 
ons, from joysticks to motherboards, and 
decides which offer the best value ^lA 
ADVENTURE ON THE ZX*81: /-Q 
How to write your own Adventure program 
by Graham Thomson. OO 

INTERVIEW: ^O 

Brendon Gore talks to John Baxter. 
Commodore's U.K. marketing manager, 
about the Vic-20, OO 

ZX-S1 I/O PORTS REVIEW: *3*<L 

Stephen Adams looks at the growing number 
of input 'output pons available for the ZX-8 1 . 




SORTING ON THE ZX-8 1 : O / 

Dflvid Lawrence examines the pros and cons 

of different sorting programs and discovers 
why some programs take much longer than 
others to perform the same task, 

BASIC DIALECTS: T"U 

The first in a series of articles by Tony 
Edwards on converting Basic programs from 
one dialect to another. 

BBC GRAPHICS: *\/- 

Jercmy Ruston explains how to change the 
colour of a picture or diagram without 
redrawing it on the screen, 

ATOM LINE LABELLING: tO 

The Atom Line-labelling system makes simple 
renumbering possible without using Goto or 
Gosub, Roy Burgin examines the intricacies of 
line labelling. 

GAME: 

Nim — two programs, one for the ZX-81 and 
one for the Apple It, on this ancient game by 
David Lawrence and Sean Overend. 



48 



VIC-20 HIGH RESOLUTION: O / 

Kick Hampshire shows how to write a high- 
resolution point -plotting program. 

HANDICAPPED COMPETITION: D I 

A competition to design a microcomputer aidj 
for the handicapped by John Dawson. 



RESPONSE FRAME; 
Answers to your technical queries. 



FINGERTIPS: 

David Fringle 
programs and 
functions. 



introduces more 
looks at simple 



65 
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calculator 
statistical 

SOFTWARE FILE: / 

Eight pages of your programs featuring thel 
Video Genic 3 ZX-80/81, Vic-20, Atom and 
others. OO 

COMPETITION CORNER; OO 

Result of the Troll Plague competition andj 
another puzzle with a £15 book token as prize. 
The Mcmofech 64 K RAM crossword falls! 
between pages 18 and 19. 

Cover photograph by 3m>her> Oliver. 
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EDITORIAL 



OK AVERAGE, a company has been formed every second day for the past year to supply 
arid make software and hardware add-ons for the ZX-81. It is an impressive record and one 
from which some of the well-established computer companies could learn a great deal, Ii 
happened because the price of the ZX-S1 was sufficiently low to create a new market or 
first-time buyers, most of them with very limited budgets. 

Clivc Sinclair knew that he was taking a big risk when he launched his ZX range of 
computers at the start of 1980: he had to strike a delicate balance between the power of his 
computers and selling a price low enough to attract the consumer markets. Luckily for all 
of us he struck the right formula. It is an obvious, if risky, recipe which, when it works, 
brings very high rewards, as can be seen from the rise in Sinclair's revenue from £4 
million to £30 million in one year. Unfortunately, it is a formula which is only tried rarely 
by oiher companies- 

Befort the home-computer market really took off, most of the computers sold in Britain 
were American. The Americans regarded Britain as a wonderful market, mainly because 
they could sell tomputers over here at roughly twice the price they could sell ihcm in the 
Stales, They did not sell them in vast quantities, but the profit margins compensated for 
that admirably. The dealers* and the manufacturers* always justified the high prices on the 
grounds that it was the only way they could afford to provide an acceptable back-up 
service. There was never, however, the slightest evidence [hat the service we were offered 
in the I -K was any better than that offered in the States. 

It is a mystery quite how Britain came to be regarded as a country where one could get 
away with overpricing The same arrangement pervades the motor-car industry in which 
an average car can cost up to £3,000 more than it would on the Continent. The British 
arm of Ford has said that but for the high prices it can charge in Britain it could not afford 
to keep its British manufacturing plants running at anything like the present level. 

This is a peculiarly British problem for which, to a large extent, we are all to blame for 
allowing it to happen. The solution also lies in our hands: where we encounter products 
which are clearly over-priced, we must clearly stare that we will not buy them until the 
price falls to a reasonable level. Take the market for Sinclair products as your guideline. 
Wu know that tapes of games packs can be sold quite profitably for between £5 and £10. 
We know that u 16K RAM pack can be sold for as little as £JS. Some products will be 
better than others and might be more expensive but they should be in the same range. 

As new machines enter ihc market we will all have to be careful not to allow a 
surreptitious hike in prices. Take the Sinclair norm as your yardstick and barter. 
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Step by step with the 



computer system 
designed for 

Microtan G5 
£79 
£69' 



tomorrow. 

* 6509 Microprocessor 

* 2K Monitor TANBUG 

* Intelligent socket accepts Keypad 
or fgll ASCII Keyboard 

* Chunky Graphics and Lower Case 
Options 

* Connects to unmodified SAW Or 
Colour TV 

For the first time buyer or experienced 
user, Microtan 65 is a superb route into 
persona) computing. If you are looking 
for a sophisticated machine with the 
capability of expansion into a 
professional system, then this is the 



00 Ready 

tvAT Built 

00 Kit 
♦vat 




computer for you. Step by step with 
the computer system designed for 
tomorrow. . . . 

6502 Microprocessor 
Probably the most popular CPU 
(central processing unit) for personal 
computers, having a powerful 
instruction set and architecture. 

2K Monitor TAN BUG 
The built-in mind' of the machine, 
TANBUG controls all system functions 
and gives comprehensive machine- 
code facilities Functions include: set 
and clear breakpoints, single step 
through program, execute program, 
copy block of memory, modify memory 
locations and much more, 

Intelligent keyboard socket 
For absolute beginners we can supply 
an easy to use 20 way Hex keypad; for 
the more experienced user there is a 
full typewriter style ASCII keyboard. 
Either way, Microtan will work out 
exactly which type you are using and 
act appropriately. 

Chunky Graphics Options 
For drawing simple lines and graphs, 
or for animated games, Chunky 
Graphics is a low cost answer. This set 
of chips plug into the Microtan board 



and allow graphics to be built up on 
the screen at a resolution of 54 rows 
by 64 columns. 

Lower Case Option 
To extend the character set 10 128 
characters, allows for real descenders 
on lower case characters and a set of 
extra symbols and characters for 
simple graphics. 

Microtan Accessories 
20-way Hex keypad MPS 1 Basic power 
supply 

Aerial connector lead 

Full ASCII Keyboard 
MPS 2 Full system 
power supply 
Mini — motherboard 

Microtan is available 
ready-bmlt or as a kit. 
We recommend that 
you should have some 
soldering experience 
before attempting the 
Microtan Kit, although 
if you do run into 
problems you can 
make use of our "Get 
you Going" service 
(telephone for details). 
TANEX 

* 7K Static Ram 

* 10K Microsoft 8a$iC 

* 32 Parallel \tQ lines 

* i Serial HO port 

* XBUG 

* Cassette Interface 

The first step in expanding your 
system. Tanex provides the extra 
facilities necessary for the serious 
programmer. Memory expansion: 
Tanex has provisions for up to 7K of 
Static RAM and up to 14K of EPROM 
using 2716 or 2732 chips 
XBUG and BASIC 
XBUG is a 2K extension to TANBUG 
that contains a mnemonic assembler 
and disassembler and cassette 
firmware running at 300 Baud CUTS, 
standard or high speed, 2400 Baud 
Tangerine standard with 6 character 
filenames. Tangerine have taken out a 
full O. EM. licence for Microsoft BASIC 
the microcomputer industry standard, 
this is a full feature implementation 
with interrupt and machine code 
handling, and a superb program editor. 





Both XBUG and 

BASIC plug directly 

into Tanex and are 

supplied with comprehensive user 

manuals. 

Parallel HO 
When fully expanded Tanex includes 
two V.I As (Versatile Interface 
Adaptors) which implement the 
cassette interface and the parallel I/O 
ports. Software in TANBUG V2.3 
enables you to plug in and use a 
Centronics type printer. The two VI. As 
also contain counter timers that can 
be used for a variety of applications 
enhanced by the use of the integral 
handshake facilities. 

Serial I/O 
Also on the expanded board is a serial 
I/O port that can be used to interface 
RS232 or 20Ma loop terminals or 
VDU'S. again ail controlled by TANBUG 
V2.3. 
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TO 



Forehill Works, Ely, 
Cambs. CB7 4AE, 



TANGERINE COMPUTER SYSTEMS LTD.. 
FOREHILL WORKS, EW, CAMBS- CEJ 4AE- 



PLEASESEND ML 

Q MICROTAN ffi, REAOr BUILT E32J5 md. VATartd PW. 

_MICftOTAN © KIT £808$ itf. VAT ml P&P. 

"TANFX MH C0U1GI Kri £5095 net. VAT and F'frP 

TANEX Wti C0NFIGI ASSfMBtIO £62.45 hi. VAT and P&P. 
""EXPANDED TANDC KIT fHM,66 md VAT <nd F&R 

^EXPANDED TANEK ASSEMBLE D £116.16 ind. VAT and P&P. 
PLEASE SEMI WE THE NEXT SIX ISSUES OF TANSOFT GAZETTE 
AT f 1 5 CO. 

I endosE my dieque for f 

or deba my Acce&Bar dsytard 



Sgnaluie . 

Name 

Address 



L_, 



{Bode capruis please) tflC 



4 VOUft COMPUTER, APftlL 1342 






We are only 30 minutes from 
CENTRAL LONDON 



and only a few minutes from 
Your Postbox 

Why not try our new Mail Order Service? 



« 









ACORN ATOM 



BBC MICROCOMPUTER 

f """ " IT 







Assembled from 

£155,25 
(While stocks last) 



For details of availability 
Phone 0708-60725 



\ 



WE ARE DEALERS FOR 
ACORNSOFT, ADVENTURE 
INTERNATIONAL ATARI, 
AUDIOGENIC, AVALON HILL, 
BUG BYTE, COMMODORE, 
PROGRAM POWER b THORN/ 
EMI SOFTWARE. 



/ 



VIC-20 



ATARI 400 & 800 





£199.99 



From £299.95 & £599.95 



STOP PRESS; NOW IN STOCK 
THE BBC PUBLICATION THE COMPUTER BOOK" £6,75 



All prices include V.A.T. Add £3.00 P&P per order 
For further information send large S.A.E. 



jgj Computers JorJRtt 



uacunjUB 



VISA 



72 North Street, Romford, Essex. Tel: 0708 752862 
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Disc pock for the atom 



Upgrade your atom with our 
new low cost disc pack 

only £299 pins v«r 



- 40 - wick sinsl»-*i*d 5%" *« drive 

- powfr supply to run both Lh* due pack 
and ■ Suilv expanded Atom 

- due «min»Eie/ C4«l with 4K DOS ROM 

- 3k, tvt« of flfftic RAM 

- E4-wsy Euro-eporw^tpr p-lug and cable 

- full owraling instruction* *rtd nunull 



the due controller ti bued on the Irtitl B?7l chip, Thit hi^ly btelliaani 
dtvic* mlnlmifej the amount of control wttwwe and memory 

r«q\i if irwi I old 10 ailowi phenomenal hiflfi Speed Operation. Bolll wf I 

and hardware h« been vigorouslv tested and proved very, wry raliable. 

You will need an Atom with but buffers add indirect *dge connector i. 
The mail order price i( £350 intruding VATpoiI, pacftinfl and insurance, 
the prloe it your Atom deafer £345, 

I f you do not have a dealer near you juit Wrtf to lit X the addrara below. 
Or credit card hoidefj can ring Cambcid^ 10223] 245200 and Order directly 

Acorn Computers Ltd., 
W54CORN Fu I bourne Road,, 
(XJfoPUTH* Cherry Hinton, CAMBRIDGE 



The disk operating system {DOS) decodes the following commands used to control the storage of files on disk:— 

* CAT catalogue file on disk * LOAD Load image of memory contents as file * SAW save image of memory- 
contents as file * DELETE deleie file from disk * SPOOL stone all printer characters on disk 

* EXEC read characters from disk as if from keyboard 

The DOS also replaces the cassette operating system vectors as used by 8 ASIC to allow the use of the 

following commands in Atom UASlC;- 

LOAD load BASIC program from disk SAVE save BASIC program to disk FQUT open file for output 

FIN open file for input SHUT qloje f ile EXT find extent of f tie PRT find value of pointer Into file 

PUT put number to fite BPUT put byte to file 5PUT put string to fife GET get number from file 

B GET get byte from file SGET get string from file 

These commands provide full random access of up to & disk files simultaneously. 




Brand new colour board 

NOW YOUR LIFE CAN 
BE MORE COLOURFUL! 

The board fits inside the Atom and generates colour 
output suitable for all makes of monitors and TV's. 

Two colour palettes can be achieved 
Red, Yellow, Green, Blue and White, Cyan, 
Magenta, Orange, in text modes this provides 
green on blue or orange on black displays. 

Three outputs are provided: — 

— Red, Green, Blue drives at TTL fevels with a 
composite sync, the polarity of which may be 
link selected. 

— A 1v composite video in monochrome only, 

— A PAL encoded signal on Channel 36 suitable 
for feeding into the aerial socket on a domestic 
television. 

You can fit the board yourself using a fine 
soldering iron or your deafer will fit it for you. 
The board can be used in a minimum Atom with 
the exisiting power supply, or if used in a maxi- 
mum Atom a 5V exernally regulated supply will 
be necessary. 

Available from all Acorn Dealers or direct from 
Acorn at £45.24 inc VAT and p+p. Credit card 
holders can ring (0223} 245200 and place their 
orders direct. 



WORN 
COMPUTER 



Acorn Computers 

Fulbourne Road, 

Cherry Hinton, Cambridge 



Use Your Atom f«t_ 

*v7i^^ rt,mat,0 i rB , 

Recalculating.- 



p, ejecting 



planning---' 
Scheduling 

Revising.- . 
[vmhATOMCA^ 



Calculating 



iriLC T"'V *""■ lv ~ 



VAT 



£. t ( ■. 

' 'i*.L. 
I ' HHt 

: <■'. one 

1 >IH*lll4 



■'»T IOT-L 



4. 14 

I I*, if 

«*- 14 



> •■ - 



What *j It? 

Atomealc is supplied as 4 plug-in 4k ROM with en all-purpose 
planning and modelling program. It it so e«v to use - jf you can uie 
a calculator you can use Atomcaie. No programming ski M needed. 

The ROM creates an enormous grid of cc4i*mrw. and rows like* ledger. 

All you do is to enter the headings and formula once and Atomealc 

does the rest. Supplied with a very detailed 30pp user handbook. 

What will it do? 

AlomCaic Can cope with anything from a household budget to 

company accounts. You sex up a series of automatic calculating 

functions like totalling Or percentages, Then fill in the columns with 

your figures end the program produces the aniwenj. If you want to 

change one figure in the calculation it immediately Changes the 

relation! hip of all the other figure* involved. So, for example, you 

can see what effect on profit a 5S increase in, sales might have or a 

10% increase in production, or a 3% drop in transport. 

And do not forget you can print them out on an options! printer or 

store them on tape. 

How Can I Buy One? 

Go to your Atom Dealer, or if there are none in your area just send a 

cheque for £39. lOlinct. VAT and P Si P) to the address below. Credit 

Card holder* can ring Cambridge 10223) 31 6039 and order direct, 

Dept. 1-6 Acomsc-ft Ltd, 4a Marker Hill, CAMBRIDGE. 



>JC0RNS*FT 
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HUviii\i uunuLiiu 

For all the latest Atom hardware 




and software 




contact the d 


ealers bel 


ow 


Personal Computers 


Broadway Electronics Ltd 


Microcentre Ltd 


El tec Services Ltd 


20 Wellington Square 


The Broadway 


Commercial House 


231 Manningham Lane 


AYR 


BEDFORD 


19 Station Road 


BRADFORD 


10292)285082 


(0234)213639 


BOGNOR REGIS 
(0243)82779/828108 


(0274) 491372 


Gamer 


Cambridge Computer Store 


M.D Wright Data 


Cardiff Micro Centre 


24 Gloucester Road 


1 Emmanuel Street 


Services Ltd 


46 Charles Street 


BRIGHTON 


CAMBRIDGE 


1 3 Vernon Place 


CARDIFF 


{0273) 698424 


(0223) 65334 


CANTERBURY 
{0227} 69090 


(0222) 373072 


Computer Shack 


Vixon Computer Systems 


Datron Micro Centre 


Lendac Data Systems 


14 Pittville Street 


49 Grimsby Road 


Duckworth Square 


Ltd 


CHELTENHAM 


CLEETHORPES 


DERBY 


8 Dawson Street 


(02421 584343 


(0472) 58561 


(0332) 380085 


DUBLIN 
{00011372052 


Cardigan Electronics 


Microage 


Silicon Centre 




Chancery Lane 


135 Hale Lane 


21 Comely Bank Road 


Northern Computers 


CARDIGAN 


EDGWARE 


EDINBURGH 


Churchfield Road 


(0239) 614483 


(01-959) 7113 


(03V332J 5277 


FrodSham 

Nc WARRINGTON 

10928) 35110 


H.CX.S. 


P.J. Equipments Ltd 


D A Computers 




541 Durham Road 


3 Bridge Street 


184 London Road 


Group 70 


Low Fell 


GUILDFORD 


LEICESTER 


208 Maybank Road 


GATESHEAD 


[04831 504801 


(0633) 549407 


South Woodford 


(0632) 821924 






LONDON E18 
(01-505) 7724 


The Centre of Sound 


Euro Cate 


N.S.C Computing Shops 




120 Wotting Hill Gate 


55/56 High Holborn 


29 Hanging Ditch 


Q-Tek Systems Ltd 


LONDON W11 


LONDON WC1 


MANCHESTER 


2 Paltry Close 


(01 727) 0511 


(01 405)3113 


(061 832) 2269 


Old Town 

STEVENAGE 

(0438)65385 


Arden Personal Computers 


R.D.S- Electrical 


Computers For All 




166 Park Road 


(Portsmouth) Ltd 


Romford Computer Shop 


Datron Micro Centre 


PETERBOROUGH 


157/161 Kingston Road 


72 North Street 


2 Abbydale 


(0733) 47767 


PORTSMOUTH 


ROMFORD 


SHEFFIELD 




(07051 812478 


10708)752862 


{0742) 585490 


3D Computers 


Computer Plus 


Datex Micros 




230 Tolworth Rise South 


47 Queens Road 


193 Tarring Road 




SURBITON 


WATFORD 


WORTHING 




(01-337) 4317 


(0923) 33927 


(0903)39290 
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personal compute^ sof t-ware 



ZX81/ 16K SOFTWARE 



a 



STARTREK" 



1SK STARTREK: Exciting space adventure game 
including klmgons starbases, phasors, 8-8 galaxy, 
4-levels of pLay. long and short range scanners, etc. 

"SUPER-WUMPUS" 

1GK SUPER-WUMPUS: Can you hunt and catch the 
mysterious wuitipus in his underground labyrinth' 
Intriguing underground adventure. 

'GRAPHIC GOLF" 

1GK GRAPHIC GOLF: Test your golfing skills on 
SILVER SOFT'S 18- hole golf course. Many hazards 
including Lakes, trees, streams, rough, etc. 

"GAMES PACK 1" 

16K GAMES PACK 1; Fantastic value for money, 
nearly 50K of programs on one cassette Five games 
including "Real Time Graphic" Lunar Lander, Starware, 
Hammurabi, Minefield, Mastermind . 

Prices: £4.95 each cassette; f8 96 any two. 

Pfograms wanted, excettent royalties. 



it 



it 



3D MYSTERY MAZE 

16K 3D MYSTERY MAZE: Amazing three dimensional 
maze. Walk through the maze in 3 dimen&ons, ultra- 
fast machine code display, hundreds of different mazes. 



"ZOMBIES" 

Cn you escape from the man-eating zombies by leading 
them into the pits? 



VIC 20 SOFTWAHF COMtNG SOON! 



CbftquesyPOs payable to "SILVER SOFT", 



I lulTIV 4 * I +* 4 4 4 i + ■*•■■ »««*«■ III! --- ■ II 



... .. . . i + pa + t ■ 



Address . 



See us at Stand V20 
Computer Fair 



CVG4 B2 



SILVER SOFT IDept. CVGl 

40 Empress Avenue, llford Essex, 

Tel: 01-518 0877 



ICRO-80 



UK Subscription Dept. 
24 Woodhill Park Pembury Tunbridge Wells KentTN2 4IMW 

GET THIS free software offer when you subscribe to MICRO-80 — The specialist magazine for 

TRS-80 and VIDEO GENIE. 

LOOK AT the programs you get FREE when you subscribe . . . 

* Level I in Level II — Convert your Level II TRS-SO to operate as a Level I machine. Opens a whole 
new library of software for your use. 

* Copter — Copies Level II System tapes, irrespective of where they load in memory. Copes with 
multiple ORG programs, 

* Z80 MOW — A low memory, machine language monitor which enables you to insert OP codes, 
edit memory, punch system tapes etc 

* Improved Household Accounts — Powerful enough to be used by a small business, 

* 80 Composer — A music generating program which enables you to play music via your cassette 
cord. 

* Plus Two Games - Poker and Cube (a version of the Rubiks cube for Disk users) 

and don't forget MICRO-80 is now available in monthly cassette edition as well — all the published 
programs each month ready to load on cassette. 

Please enrol me for an annual subscription and send me my FREE cassette program. I enclose 

£1600 C [magazine only) or £43.60 I (magazine and cassette edition). 

(enclose your cheque/P,0, made payable to MICRO-B0 and send to the above address) 

Software offer, and cassette edition prices applies to U.K. residents only. Overseas subscription rates 

on application. 



Name. 



BLOCK CAPTTA1S PU-A5£ 



Address 



!■!** + + I I f-r + + t 



iiii*F + *iir + «iiiiitTiiii-i 
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SOFTWARE FOR THE VIC 20 



PR SOFTWARE - dedicated to the finest value in 
software for the VIC - bring you PRCI: 



6 Programs on 1 cassette for only £7.50 


1. War! 


Your artillery and defences, their 




tanks — a fight to the finish. 


2. Smashout 


Colour, sound and skill to break 




through that wall. 


3. Blackjack 


VIC's big day. 


4. Logic 


Break the colour code before 




VIC breaks you! 


5. Pickup game 


Match of the day? 


6, Alarm clock 


Clock, chime, alarm, snooze. 



All programs run on the unexpanded VIC20 



Please send . copies of PRCI at £7.50 each inc. p&p 

I enclose che^ue/PO for £ 

NAME 

ADDRESS .................... 



PR SOFTWARE 

28 THE FAIRWAY, SOUTH RUISLIP, 
MIDDLESEX HA4 ORY 



iPOCK ^Computer' CatcdlW- ih* v»Ju* of ft to twi thousand detar || piaces" 
COMPUTER -Wfljrfcmc - 

CAN YOUR COMPUTER SPEAK? 

The WIDEBAND SPEAKEASY speech synthetiMr adds voice 
response to any computer with a parallel port including PET. 
APPLE, expanded ATOM, HORIZON etc. 



for Only £69 * vat 

ft UNLIMITED VOCABULARY 

* EASY TO PROGRAM 

$ LOW MEMORY OVERHEAD 

« COMPLETE MANUAL WITH 
DICTIONARY. SAMPLE 
SOFTWARE AMD TUTORIAL 
ON 5PEECB PRODUCTION 



AJjo includes Jujh rjmt jpeifceiuKi power supply. *ll heu*frd in, htgfi quttcy w»3 
mhvw ««h wJuirt* dwrtroJuwl re«r pitch (cntto! 

Ptwr*rnrr*d *iih i jr.pie pfantuc codes Aput ben the otmoux ipplKMbeiaOS 
voUk tpipw*» in tiumiiicmniig, :«sing. blind i*mwui» «tt . 4» pioAva *Ko 

fetches i <p**l d**J ii»ut tingusixS and ipccch produc&Cm. 

Sofr**[^is4Viit»ljkipSA$lCu«l2-»iD(a6SCa asaembty Jo; <tu*cr ifipga m 
PHONETIC SPELLING eloae.y rekled to the ARPABET ulerrjiiKHuJ phonetic *lj>lufc« 

For your newest d**Jei canstcs 

UilOcOflllU PRODUCTS. CAMBRIDGE RO , 
OH WEIL. ROYSTON. HERTS TEL 0223 208017 

A subndiw af Swds-Wluiebry B*4*»f eh ird Dweb^nwnt 




L1W.J I MEMORIES 
L^AUJwith a DIFFERENCE 

afv«ou«w6 Tut tut Of Tut FiCr MM PACK! - hm>, ^ *» 'm jnn, 

normjl *wHr mofc ««p«*«^* prTK^iJiJ rpn^jlrt^ ■* 4 uivAikMr EiycHnia MA 
!*«■»* tf»« *M »* «m««« C*rf*t 9! £**1 ™*™«<T tMC t*t*» n 

■ L«£' Hi •V***' I"* CWKKWl » Hw f.p*"'!*" pen 

2 l-wdMNM TiuWfd JWVKI mWt 

I'iCfttMlNTAL *nc£ MJKIWfM .nwitMi** 

INCREMENTAL 1 J 

tfw lnjij ejfAVlibl* (twnory lyWr. r*j: U>U yOu pf *1 * p"t* r^J t*" ^'e»d but 

•CASVTD^rc f ht> u-vgK>r flefcywd hp*ifl p»vp llm-s^f »- 1p IT t>»tr%( 
nwn«f«MM4 iC*Wi KCtn on MJl JwifS iS** eeaa 1« tfl £Wl imnttHI w. 

CPU *«^ jHuj « n*J RH imrm board Oe* eKri) *■ m*r«t to*** "Hfl ** 
mat CPU wckat ran' *Ki*o%H fccv.l fil ^j-oujh n«B*g IUI * £X>1 bojrfl 
w arv« t^ Myft n n *mt w Sncn w ieit» iwim m»« ;wi pin m 

*tTAf U^0 HWll#vA(i]. 

b» 0bQft*a ^ «wwii (*^(. - EhA oe*> A*t UO0 rhr>»> H<& JMl urn*' »*i«.lHi 
<lAw lumv n c^*JWi*> i~* »i!**Ml "HflWir edd 4»t i ( rfli 5^1). 

IMMUsdliitnitliiSliiidwihBKinjJtKttdito^^ttJnt 

* MLt ft* lCA' FOWF* - * M 1«K ■»>•» t>«u», *i» (m* tSj^ •unniia It 
S.-^*' RAM :jUd# «Nl. 

* tC0\OWiAL (««*«»«• > J -«r. 4B» JK. e»i* S»-#4 JK el ftAM <o*e» eniy 
(tS*J rptj- .*7! md feu nonl Fik> hi DwiM it ***y *»*1 yqt. w*nr «m 

* MONEY 8AC* GUARANTEE - H*tun> wlftn Mdqi *r -ki«i HturCt 'M 

i Mw o i p yi ***** 

NUXIMIM 1 1 

IS: £X&* rHW^nur can iddrau ft majumiyn o 1 6*^ l^ i*t*ai6^ dtrtttjr- MMv 
lh*t ;K4 w«vld p**rt h*au«4 ***lK<«i «i*«hu m cegcimi. w p*«th b«»4«« 
Mnn mnm blw.t iK pi IM SJK 4 1'IMr *ir up 6? ih* SaeIc RQu 
ICC^fn^g llv CicHifJ^fiB irirtTi pnyi^ j*>*a &4V-1 inlv|y«l»rl B^a Ic#wtQ ■ 
mi A» MU mumv o' M( ! -MKftx: Th<s VIAXiMIV II num m iA«r 
l*r*l ii> dh tauOd tv utAMAq 1hc VIM « tnflli AiWI. wJ|iil**i f««n< « W » m , 
C«*4 dW|<i * irriH »nd <-tf "ff idmlicil ta Btr inCmncmH rn*l«0 , y fl»«oi*ff 



Ordf H ind ^quri« m !m Lornlora ft pImkici. Finljnd^ Hotii* 1* Dinv*4 
CL»w. U*t Htm. tender E*i»t ft. .'ja -i sn <»-«i m* 



llUflTm Ittin 



QftOtft fORW 



Pint pv i»bi T«m 



|f*wnen^ ! I t«**)*d 1e» mu ol *K 


tkMt 


lN=p*m*ntAl 1 2 hKtafd *or na ol 1CK 


: 1..I 


:>. CAWS «t l» imw chtn 


[<*) 


Wj.ov, : 1 M*f ^r^or. 


rJM» 


] us v*t 




TOTAL 1 


NOTE. Po*U£> 5Cp Urdidvi under £r> 


HUM-. 
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NOW YOU 

CAN LEARN 

STATISTICS 

ON YOUR 

ZX81 (16K)! 

The first true computer- assisted learning programs for Statistics, 
on the ZXBl and sold on high-quality cassettes. 
$tefi-by-$lQp teaming m&thod 

Ideal for use irt schools, colleges, and for any ZX81 uSfifS 
interested in furthering their education. 

Now Available 



1. PROBABILITY THEORY - 3 COUNTING RULES. 

2. COUNTING AND THE PROBABILITY OF AN EVENT WITH 
DISTRIBUTION HISTOGRAMS 

3. MEASURES OF CENTRAL TENDENCY, DEVIATION AND 
VARIABILITY - MEAN, MEDIAN, MODE, STANDARD 
DEVIATION ETC, 

4. CHI -SQUARE AND CONTINGENCY TA8LES- 

5. FISHER'S EXACT TEST, 

These are the first five in this senes of over twenty tapes. 
CASSETTES ONLY £7 EACH {OR E33 FOR FIVE! 
INCLUDING FREE WORKBOOK! 

ONLY AVAILABLE FROM: 

ALTIM TRADING LIMITED 

29 ENDELL STREET COVE NT GARDEN 

LONDON WCZH 9BA 

Tel: 01 B36 3309 

Ptnana) Cwtttrr wefronje .'fry pngr d(pponi(m*fite 
ORDER NOW! Please allow up to 28 days for delivery. 
Please maks cheques payable to; ALTIM TflADSNG LTD. . 



State number of tape(s) required 
I at H each, or £33 for five! 
or send S.A.E. for further details of 
this series, to address above. 



;&<&$ 

'*&/* 
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4K GRAPHICS ROM 







<=> 



U=2^x" #|| C^ 1 ±->"J 

I k i : :3.p ASb_=Jl ir 

*r U j*fl-H3*i#p i 

h * y tt^-v_+_s[[iRErTi O 




Some of the graphics now possible on the ZX81. 
See other page (4K Graphic ROM) 



dftronics 



See us at Stand V4 
Computer Fair 
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ZX 80/81 HARDWARE/SOFTWARE 



ZX KEYBOARD 



Now with repeat key and facilities to add numaric 
pad. The keyboard has all the 80/81 functions on 
the keys, and will greatly increase your pro- 
gramming speed. It is fitted with push type keys as 
in larger computers. 

The keyboard has been specially designed for the 
Sinclair computer and is supplied ready-built. It 
also has facilities for 3 extra buttons which could 
be used for on /off switch, reset, etc, £27.95. 
Numaric add on £10. 





The dK Graphic module rs our latest ZX81 accessory. This module, unlike most other 
accessories fits neatly inside your computer under the keyboard. The module comes ready 
built, fully tested and complete with a 4K graphic ROM. This will give you 448 extra 
pre-programmed graphics, your normal graphic set contains 64. This means that you now 
have 512 graphics and with there inverse 1024. This now turns th& 81 into a very powerful 
computer, with a graphic set rarely found on larger more expensive machines. In the ROM 
are lower case letters, bombs, bullets, rockets, tanks, a complete set of invaders graphics 
and that only accounts for about 50 of them, there are still about 400 left (that may give you 
an idea as to the scope of the new ROM}. However, the module does not finish there; it 
also has a spare holder on the board which will accept a further 4K of ROM/RAM. This holder is 
fitted with a 1K/2K RAM and can be used for user defineable graphics so you can create your own 
custom charactor sets. £29.95. 



MEMORY 80/ 81 



16KRAM 

Massive add-on memory for 80/81. £32.96, 

16K KIT-A-KIT VERSION 

of a 16K Ram. Full instructions included, All memory expansions plug into the user port at 

the rear of the computer. 16K RAM £42.95 16K KIT £32.95 

2K & 4K RAM 

Static Ram memory expansion for the 80/81 . They both work with onboard Ram i.e. 4K plus 

onboard = 5K. This is the cheapest small memory expansion available anywhere. 2K RAM 

£14.95. 4K RAM £19.95. 

IO PORT 

Interface your computer with the real world, our IO port has holders to add up to 6K of RAM, £12.95. 




As seen at the ZX Microfair. 
DEFLEX This totally new and very addictive game, which was highly acclaimed at the 
Microfair, uses fast moving graphics to provide a challenge requiring not only quick 
reaction, but also clever thinking. One and two player versions on same cassette. £3.95 
3P/3D LABYRINTH You have all seen 3D Labyrinth games, but this goes one stage beyond; 
you must manoeuvre within a cubic maze and contend with corridors which may go 
left- right up/down. Full size 30 graphical representation. £3.95. 

CENTIPEDE, This is the first implementation of the popular arcade game on any micro 
anywhere. Never mind your invaders, etc, this is positively stunning, the speed at which this runs 
makes ZX invaders look like a game of simple snap. £4.95. 
Graphic ROM Software Centipede. The graphic ROM version of our popular Centipede game. The 
only real version of Space Invaders on the ZX81 , 



dftronics 



23 Sussex Road, Gorfeston, 
Great Yarmouth, Norfolk. 
Telephone: Yarmouth (0493) 602453 
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SPACE FIGHTER 

C6K - 3Xgr] 

Super High-speed ■■Defender" ( 
game. 5 types of mtelligeni aliens 
Repeating laser cannon, iman , 
bombs, hi -score, rankings, bonus j 
pis... 6 skill levels Exciting 
sound eflects.- £3 9& 



COWBOY SHOOT-OUT 

[1ZKJ 

' Furl !&alure, Iwo-ptayer, arcade 
shooting game pacius pianis, 

fnOvifKj chuck wagons, animated 
cowcoys Superb graphics & 
sound. f6 96 



WARLORDS H2K} 

Another hi-speed arcade game with 
ibe medieval touch Defend your 
easiie & destroy your opponent's 
Play against computer or other 
player . Exciting graphics C6.36 



MUNCHYMAN I6M 

Outrun the munchers lor pucitment 
Eat your way to a high 001ms Sieore 
and conlfonTahon wiih the SUPER- 
MUMCHERS" «-* 



ATOMSTORE(i2K + t 

General purpose database" filing & printing pro- 
gram. User-defined fields. Variable field & record 

length, Highly economical, Use for names & ad- 
dresses, product lists, price Fist - any data file. File 
search, printing & saving options. 

£6.95 



ACORN 
ATOM 



CHESS <12K> 

Improved graphics , play 5 back at white, mid-game 
level changes, look ahead up to 8 moves, offen- 
sive, normal & defensive play, 1 6 sub-levels, castl- 
ing, "En passant" by player. Rejects illegal moves 
Take back moves 6 action replay with take "Over. 
Set up problem games 

ONLY £9 .95 



ASTROBIRDS k 

NEW version of thin incredible 
G-ALASOAN style garrw. Fantastic 
-sound elfecis! Screaming missiles 
& swooping bffrj-mtn, NOW 
DOUBLE SPEED O PTIO N The best 
^ame on the market, 
£0.96 



INVADER FORCE 1120 

Terrific version of Space Invaders" 

4 (/pes of invaders, mcther ship, 
great sound, hescoro. 6 sk«w levots. 

tkM 

LUNAR LANDER (law 
Superb version of tins * r CKte game, 
met. long $ Short 'ange scan, 
limited iiAf supply DJ.SB 



3D ASTEROIDS <t>K + 2Kgr) 

Sreer thtyuflh the ro'Plng. Hurtling 
ssterOJdS. Excsllsnt real life 
graphics. 

MARTIANS M7K ■ via: 
Use your force field to siop them 
landing Beware the imposiers. 
Need? quick reaction*. £7.96 



CONSTELLATION 

I12X + FI Pit 

Turn your ATOM mlo a trtescoos. 
View the stats Irom any point m the 
N.Hwr^sphftre, 44fl siars in 50 con- 
sietlanons instarmy ptoited agamsi 
Ihe nigbl sky Zoom in & out, raise 
& lower angle, rotate clockwise & 
ann -clockwise. 



EXTRA MEMORY - Low power chips 

as recommended by Acorn 2 * 2114L — £3.25 

WRITTEN ANY PROGRAMS? - WE PAY 20% ROYALTIES' 

"■SPECIAL OFFER - Deduct El pet cassette 

when ordering 2 or more, ' * ' 



Please add 55p/rjrder P a P 



VAT @ 15% 
Send Sae lor FULL CATALOGUE 



PROGRAM POWER 



5, Wensley Road, 
Leeds LS? 2LX. 

Tel. iQ532> 663196. 





ATOM 
ADVENTURE 

ALL THE EXCITEMENT, 

INTRIGUE AND FRUSTRATION 

OF A MAIN FRAME ADVENTURE! 

CRAMMED INTO A 12K ATOM 



Explore the tenuous forests, dark caverns & castle dungeons. 
Beware the maze of twisting tunnels and the desert wastelands. 
On! wit the predators. Rescue the PRINCESS and carry off ihe 
treasures. 

Great skill & imagination ore required (o play this exce-Henl game 
Ei vou may still never evhaust all the possibilities By devisii g 
methods of condensing messages, the author has been able to 

include many features which would otherwise be available only 

on much larger computers. 



Stan your Adventure now - E8.9S 
( ~ VAT & 5&p P & PI 

from 



PROGRAM POWER 

5, Wenslev Road. 

Leeds LS7 2LX 

(Tel. 0532 683186} 




i-£% 



***r 





Acorn Atom 



PROGRAMMER'S TOOL BOX 

A packed 4K EPROM (fits UtAiy Socket] contairwi^:- 

1 200 BAUD CASSETTE OPERATING SYSTEM 

visrbie Lose" and Save routine 



PIUS 



*TRACE|Xr 
* STEP 

FIND 
VAH 
LVAR 
AUTO X,Y 
RENUMBER X.Y 
D€LETE X to Y 
■VlAchrprequiredl HEX 
IHEX 



- controlled execuiioa line no. display 

- single step execution 

- any siring of chars. « program 

- list variables 

— print varabtes 

— automatic Irse numbering {any start, any stepi 

— any start, any step 

— anv range 10 hne nos 

- Hex and ASCII Dump. 

— He* Dump m Instruction formal. 



PIUS 



AtkJilB.xi.il BASIC MAImmils 

READ.DATA 4 RESTORE 

KEY X — scans keyboard -nou! to variable 

INKEY $X - scans keyboard-input to string variable 

IF . . . THEN . . ELSE 

WHILE . .. ENDWHILE 



CURSOR X.Y 
ON ERROR 
BEEP X,Y 
ZERO 
POP 

STOP 



- position cursor as required 

- sound a note-any duration, any pitch 

- zeroes all baste variables 

- close out sub-routine 

- Useful debugging instruction 



Suitable for any memory size. Greatly enhances the Atoms existngJacfties 

Real Value at £24,50+ VAT & 25p P&P 

5, Wen sit y Road. Leeds LS7 2LX 
Tel. (0532)683186 



bJkkAJ. 




Send SAE. for details 

& full catalogue. 
iSlate Atom) 



F»«>h 



VISA 
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COMPUTER USER AIDS 

** ANNOUNCE THEIR OWN UK101 DISK SYSTEM ** 

1. Double sided PCB- 2. Cables to and from UKT01 and disc 3. No soldering — ready built, 
4. Complete with DOS. 5. Simply add drive, G. Absolutely NO extras required. 7. Includes PSU as well 1 

At a price within the reach of everyone: only £143+ VAT (disc drive extra) 



* Orders are now being taken 

* RESERVE your system MOWI 

* Send NO CASH until advised 

* User group members have priority 

* Disc drives at discount rates 



SOFTWARE FOR 
UK101 - ACORN 
ZX81 - VIC 

Send SAE for complete library 



SPECIAL OFFER 

Fantastic price reductions on ALL Epson and Micro! ine Primers 

LOOK - EPSON MX80m - £329 .00+ VAT 
EPSON MX80FT - £359.00+ VAT 

With FREE paper with every unft — and discounts go right through the range. 
EVEN EPSON MX100 - C52900 + VAT 

See us at Stand 428 
Computer Fair 



BARCLAYCARD AND ACCESS WELCOME 



14 CHARLTON ROAD, ROMFORD, ESSEX R1V12 5BD. Tel: (0708) 64954 



JRS SOFTWARE 

19 WAYSIDE AVENUE, WORTHING. SUSSEX, BN13 3JU 
TELEPHONE WORTHING 86681 [Evening* and Weekends only} 



<m ram PACK rtS lamtftr 



WHY PAY 

Mom 



PyJIv built, r»itcd ami nya*ftntefrd 

No wobble problem! - fully luppcuxt by ZKSl 
Fuiiv cvm/HvW* w.m *■*■«*»' «le. #ie. 

Fyll rrlund (I net delighted 

1 Wr*i« #i7fl * 14'21 4>y,i far tf#*n#r yj 




An ESSENTIAL *ddnmn to yOw IK RAM ZX*1 lot *5U» «K BOM] 

^^^_^^^_ iptril* ITU* whit* W**n OHtttiAQI 

BSBEBI Iweuen by PAUL HOLMES] 
Provides She folic*. rig jfla.Sionji facilities,: 

Li<no renumber — you stale ilarling numtai and m cement value. 

Scire h a-ntt replace - change* tmv cccurtnct o» a character as you reau.'e 

ff»t »p»<* -If II* vow DOw minr fit byte* yau hive left 

SPECIAL GRAPHICS BOUTIHIS 

Hype, graprtici modt - grjpnici never seen on • ZXfll fcniorti. 

Gpe^ — m.njiitiy sett up as many empty pii"» lines It you require [IK version onlyt 

Ful mid in tO-iiuncilcn wth. OPEN Hilt youf ae«een instantly vrilh your 

iptc.rito: eh*'*t(T> 

Rivers*, changes fieri character on your scrten to tit inverse video. 

TAK ROUTINE - piovides * lytltm WAJT condiuon until a signal is reserved in 
ihe castalle tir jack — many uhi < 

All treie routines ire wrnien m machine cod* and together lake up Only 
164 BYTES o" voui piecoui RAM in incredible achievement" 



1BK VERSION 



The sr.ea <s inerfd^ble tool ONLY £3,a& tl7.Xi lor cimiU. including FULL 

mil rue lien* end eisam pi* programs. 

ALSO available ibX version OtiiY M.SS 41*40) which includes jii trie above PLUS 

GOTO i and GOSUB't mciuoed in Drve renumber. 

Search for and hit avery line containing, spedied cha<aei»r 



CAHCTTI pro'tTT-onH. r<t4*<Srt ey SOUNO tffWS STUDIOS 



OAMES fACK - M^tt tfli. Am- rmluml S- Ifti ptttrmm i Pi US J 



Jft 



pr^flTrriT 



3-D Barn* IM c«s*.tKr — F-aitmovmg ipjc» D»it:« juitn conttnuoui countdown 

of mercy ijn,(» If It. 
City Bomb IM/coc^tKt - Qeiuoy tht bu'idn^gi an4 ii«d yswr aian*. rent tuei 

hat n i » r1y gon* and ray did* the eny law** and low*' 
W>n> Wan fhafe % MV«hJ* UJK) - Fe*iur*i rtahtirc »«i-uii; mohfad fry M read* tor 
lfji«inOii»lv nald tl Mie*o**lr wtlf. ^ial*m r|»ww 
£w«i Teaih for Ct.Sfii 

Sn«k* r Hn l r tajti _ a gimi at meyght and tV<H t*t\\ ih>r>uah *U 1h* ntarHad 

'■t"tv. gtvt *o ! d »! Mirrei*.* wut>*t m.ihrjut t'emtig or douW.ng back on youi aalh, 
tar C3X\ frui wi!:»> oui te< in* ♦■o*nfl.n 9 black bieft 

Soul Toath IRaalC or M.'cOOa-ltKl - M con* Ip u t in el vh4 to m«<i your t»t l*<* ra^ruj the 

ici^cr. >nO gobble (•>» l*tm 

ftUf Siatmn and UmtJt H«4«c >r*vinu»1y iouJ TootTh»j tor f4,3SI 



ut'f «.-?! AS C(/Sr<JMF/ii 
PtfJtSf lUOTf 



Par^i*m may be mid* m Sttrtmg [Montr Oidan ava^abi* at 

voyi bankl or HJ ■£. [U.S.A. iuiiomert or-iyl- 



2 DAY SHOW 



3RD ZX MICROFAIR 

CENTRAL HALL, WESTfvUNSTEfi, LONDON SW1 

Friday 30th April 1932 < 12,30- 8.30pm, 

Satufdav 1«* May 1982 (10.00- 600pm) 

EVERYTHING FOR THE ZXB0/ZX81 

• The ZX MICROFAIR 1$ a market' place wttich does For ZX products 
what your local marfcei tfoes for fruht and u*g - it gives you good 

quality, wide seSectioo and Jqw prrces In a frferjdiy-, informal 
atmosphere 

• The show a njn by other ZX .users er low cost to yew and to 
exhibitor., SO Vflu grji bH^ger discoyrTW and tha chance to see the small 
supplier and prototypes as well « leading firms (Sinclair Research will 

be theteJ . 

• The ZX MlCftOFAjR fe the OhK/ show EXCLUSIVELY for ZX product? 
and services. You'll be amazed el the wide range — it's a real 
Aladdin's Cavf ol tottware. hardware, books, mags, educational and 
u$er groups and nil for the Siryc!**- 

THE BIGGEST SELECTION ANYWHERE 

• Chqose from hundrexli of f>rt>grams in BASIC end M.C - arcade 
games, chesa-'board games, Adventu'e, educalional scientific, 
business, home finance and many N£W programs. 

• Thinking of hardware expansion? See them in action first. Selection of 
K/Bs, budget rriemorv, I/O, sound, colour, hi, res, giaphics, speech. 
discs, printers and new product* alt within your price range. 

• Bring and Buy Sate, Buffet and Showfurde. 

• Nearest tube; St James' Park 

LOW PRICE ADMlSSfOff: AdultS-EOp, Under 14-40p 

Under 10s fwilh mum or dad) Fr» (ihev'li answer wchnie*! qtie*ies1 

Advance tkttais: I Friday only) Adults- H, Chiklfsn 50p 

[cheques payabte to ZX MiCROFAiR) available from 

Of ganger: Mike Johnston, 71 Park Lane, Tottenham, London N 17 OHG 

(Apologta if you had to wit id uh [he last %hcm 

Thcis nhv wave maeta i; J t*o <Ja> ihowl, 



All COOOS SfHT AUtMAiL 



YOUR COMPUTER, APfttL ,982 13 



JUST OPENED* JUST OPENED- JUST OPENED 

•LONDON'S- 

HOME COMPUTER CENTRE 



ACORN 




PET 





GAMES-HOME FINANCE -EDUCATION 
•ALL YOU NEED -ALL EXPLAINED 



There's a fantastic choice of home computers on 
the market today. Each one brilliant in its own right 
But which ones right for you? 

The jungle stops here! At Microstore, we'll 
understand your requirements and advise you 
on the best model. 

From business or household management, to 
education or entertainment, there's something for you" 

Hundreds of items and accessories on display. 





Come and see them before you buy 



n/iicreosToi?E 



327 • KING'S ROAD • LONDON • SW3 
•PH0NE01 -352*9291 • 



n/iirwtJSTTwi- 
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YOUR LETTERS 



WHITE ON WHITE 

4$ soon as 1 had bough: my Vic- 
2Q, 1 Marled to hunt for software 
for it. The first book 1 found was 
ffjijii.' computer games by D Ahl. 
To adapt [hem for the Vic, 1 had to 
give the screen sizes a good deal of 
thought — imagine what 24K Star 
Trek would be like with 22 columns 
— but 1 should not real l>' have 
expected anything else. 

This left me still needing to find a 
book written for the Vic. On the 
shelf of my local computer shop 
Ceiling aajuamrtd with your Vie-20, 
by Tim flartnell, published by 
Interface, seemed to fit my require- 
ments perfectly. I gladly paid the 
£5.95 for this small paperback. How 
wrong I was — after entering; just 
four programs, I realised the mistake 
[ had made. 

First, there was Labyrinth: despite 
correcting the mistakes according to 
the loose sheet supplied with the 
hook, I still found other 
programming errors, not to mention 
the typing mistakes. When run, I 
obtained a set of jumbled letters that 
ran from one syntax error to the 
nest. J then entered the version of 
life. A very important semicolon was 
missing, causing the program to run 
off the screen. 

Still trying my best to come to 
terms with this book, I entered 
Space Raider, The stars and the 
spaceship were while — perfectly 
normal, except that [he background 
was also white. Poke 36879,6 
rectified this oversight. 

By now, I had given up, but a 
friend of mine decided to enter 
draughts. There seemed to be 
terrible problems with his array. 
However many times I checked the 
listings I could fmd no fault on my 
friend's behalf. The problem seemed 
to be in lines 5110 and 51 50 — the 
formula was outside the specified 
range — even (hough I had changed 
the mistake given on the extra sheet 
IP line 5150. 

In fairness, some of the advice 
offered by the book is reasonably 
good, although it occasionally has a 
flavour of the ZX-6T about it. For 
example, it mentions that you can 
US* line numbers up tp 99S9 That 
may be true for the ZX-81, but for 
the Vic-20 10000 is perfectly 
acceptable ^ ^^ 

Rhdf07£ t 

WSa/iitt. 

ROUGH RESPONSE 

read wirh real horror the state- 
ment made by Tim Haiinell in 
Response Frame in the Fcbruary 
19S2 edition under the heading 
ZX81 Problems: "Cleaning the 
contacts very gently with emery 
paper". 

I would like to point out that you 
should never use emery paper on the 
printed-circuit board contacts as it 
can damage and wear away the 
coveting of gold. I have been in 



computer engineering for some years 
and I have always ucantd the 
contacts with an ordinary ink or 
pencil rubber which must be grease 
free. 

The way to use it is to rub the 
rubber over the contacts very lightly 
and if the rubber is clean of grease 
and oil, the deposit left will fast blow 
away. 

ton Wallace, 

Enfield Lock, 

MiJJlaex. 

SINCLAIR'S SINS 

My experience of the ZX-81 
supports B Taylor's letter in 
the February issue of Yifur 
CampiMtr. From July to November 
last year I received n any assurances 
and five replacements for my first 
ZX-81- All these had the well-known 
fault, 

SORO-25 - 1 3591409 
together with others, for example: 
SOU (05 * 12SI 
SOR (0 .25 " 2561 = «6 7852 
SGR 10 125*5121 
1 1E-10 = 3 

tOQQ - 1E-10 - 1024 

Since the distributing organisation 
was not able to find me a ZX-81 
without these faults, I was informed 
that the ROM would be replaced, 

When I received the machine on 
December 23, after this repair, there 
was a different set of faults, for 
example: 

SOR 0-25 = 46901423 
SOR (0.5 ■ 1361 ■ 7 W42276 
SGR 10.125 * 512i = 7 852S394 
SGR 4 - 1 8760569 
SGR 64 ■ 7.5042276 

1 returned this ZX-81 on 
December 31 with, as usuaU full 
details of the faults. 1 have, to date, 
received no repair, replacement or 
explanation; 1 have been sent an 
acknowledgement, 

I hope P Adamwn — see letter in 
the same issue — is not being 
complacent and has checked his 
ZX-81 for arithmetic faults. 1 
question whether the ZX-M is 
suitable for use in schools while these 
faults and others persist. 

HHack, 
Httttey Ort Th&mti. 

INFALLIBLE ZX-81 

/' an Copestake in Your Letters, 
February 1982, opens with the 
statement "Computers do not make 
mistakes? My ZX8I does -\ He 
should not blame the computer for a 
program error. 

The various points he raises are 
explained when you realise that the 
computer works in binary and not 
decimal, even when decimal is Tead 
in it has 10 be converted to the 
binary scale. Only numbers which 
arc integral powers of 0.5, such as 
0.25 and 0.0625 will give a finite 
number of digits. All other numbers 
under unity correspond to recurring 
series. 

ThuSj when such numbers are 
entered into the computer, they are 
rounded off to fit into the finite 



space allocated to storing the 
number. The program must be 
written to take this, fact into account. 
The computer may not round off the 
way that will give the right answer 
when converted back- 
Tan Copestake must have 
experienced this in line 20 because 
he wanted the interval to cover the 
range to I. If, however, the 
program had asked this, line 30 
would have printed Out up to 0.95 
because the rounding off meant the 
numbers involved were slightly 
higher than needed. 

However by increasing the range 
to a maximum of 1.01 as has been 
done in the program, the extra term 
of 1 is printed. If this had been done 
in lines 40 and 120 the first and third 
sett would have been completed. So 
that the evaluations match, you must 
ensure that the rounding off of the 
binary is done correctly. That can be 
done if a similar procedure 
modification is added to line 200 by 
writing 
Y - INT (10"X» 0.011. 

With regard to the plot statement, 
which plots to the nearest integer, 
when a 0.5 is involved the nearest 
integer is equally likely to be up or 
down, So, the results obtained art 
quite consistent, [fit is important to 
always round in one direction, the 
program must include an instruction 
which will do this. 

C E Stephens'?*, 

Wimbernf, 

RAM FEEDBACK 

Ujtiih reference to Stephen Adams 
J^receru review of ZX-81 
memory extension packs: our 32K 
RAM pack does run with the 
standard ZX-SI power-supply unit 
sold with the machine, Sales of 2,000 
of these expansion boards prove this, 
We are still selling 400 per month. 
Only 17 estra power-supply units, 
less than one per cent, demanded by 
customers. 

As for the poor quality of the edge 
connector, we have changed out 
supplier. From April, wc will be 
housing our RAM packs in an 
injection-moulded plastic case, to 
match the Sinclair ZX-81. The 
device will no longer suffer from 
'wobbling' problems. 

Audio Computers, 
$ouihend«onSta, 
Etwc. 
■ The XX -SI power-pack was 
tried without success on the 
Audio Ram pack reviewed. As all 
the power is fed through the edge 
connector Audio's improve, 
meats may solve ibis. 

Audio's own Installation notes 
read: "You might find, you te nd to 
Lou data after 6 pm. This is 
because the drop in the mains 
voltage In your area is too 
critical". 

Altering mains power packs is 
dangerous if you do not kn&w 
what you are doing, so we did 



not recommend this modifica- 
tion to those who did build the 
kit, 

Stephen Adams. 

CUBE CORRECTION 

The Cubemastcr program from 
February Your Computer is the 
nest software*! isting I have yet seen 
for the ZX-S1. Unfortunately, a 
couple of bugs crept in. 
Line 550 should read 

LETC$-"RBWGVO" 
and in line* 4280, 4290, 4300 and 
4310 the space should be taken out 
five characters back from the edge of 
the listings, that is the LS, LS, US 
and US should be closed up in the 

Graham MiteheU, 

BromboToitijh, 

Wind. 

SILENT RUNNING 

Xince submitting the Silent 
Running program for the 
March publication I have 
discovered that the earlier ZX-SIs 
had a faulty ROM which gave an 
inaccurate value for .25 " 2. 
Recently Sinclair has modified the 
ROM to give the correct answer, but 
in doing so has moved some of the 
subroutines including the one in my 
program for initialising the 
submarine's position CD 19 15. 

A book by Ian Logan claims that 
this routine is moved up the ROM 
by four bytes and now begins st 
15 ID, So if anyone has had 
difficulty in running this program 
perhaps they would tike to correct 
the listing for their ZX-S1 to read: 
165S5CD ID 15 
3E21 

CD ID 15 SANicholls, 

Kenysham, 

BrisioL 

FEMINIST INPUT? 

Iff hy is ni:cio."omputing a male 
WW preserve? There were 1 3 girls 
ar Surrey's Rcigatt County in 1956 
doing A -level mathematics, and only 
nine boys at the Grammar school. 
The very first person to go through 
our school in 1904, graduated with a 
mathematics degree 10 years later 
and taught it until she retired JO 
1956. The applications of a micro 
for women arc wide. 

I am no longer married, but in my 
experience most women handle the 
budget, fill in tax forms, rent and 
rate rebate forms; keep a stock of 
food, cleaning materials, children's 
play materials — a list of stock which 
would make an office manager reel 
in disbelief. 

As soon as 1 can, I shall write 
programs, cover all these areas and 
some for my daughters to use for 
ihcir needs. Perhaps in a few months 
1 shall write an article entitled 
"Micros — a feminist input ". 

Carol Whittiide, 
Alfred Road, 
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Purpose-designed recorder aims 
to make light of loading 



THE ECR'81 is a cassette recorder 
designed specifically for micro- 
computers such as the Sinclair ZX- 
80/8-1. It is ruled, with a bug-life 
head suitable for TDK high-bias 
Super Avilyn casseite tapes. Output 
level is preset, eliminating the need 
for volume adjustment. A wrhc- 
protect micrcswkch avoids data loss. 



through accidental tape erasures. 
The controls include fast forward 
and rewind tap* search. Supplied 
with mains lead, DIN connector and 
certification tape, the ECR-Sl costs 
£17.50 including VAT from 
Monolith Electronics Co Ltd, 5 to 7 
Church Street, Crewkcrne, 
Somerset, Telephone 0460-74321. 




Monitor for 



ir 



A vih: housing designed specially 
for the ZX-81 has been introduced 
by Crofton Electronics Ltd. The 
unit comprises a refurbished 9in. 
Mcnorola monitor complete with its 
own power supply, a full -sue 
QWERTY keyboard and the 
housing ii s« U'. 

The keyboard incorporates a video 
amplifier which allows output to be 
fed direcily jo ilic video monircr. 
Two 3. 5mm. jack sockets afe 
provided for ihe connection of a tape 
recorder. 

A 2X-81, 16K RAM pack and 
pt^vet supply will all fit inside the 
housing, A mains terminal block 
enables customers (0 use their own 
power supplies to run the ZX-81 . 

The housing costs £S0 plus VAT 
with a used cathode-ray tube, or £90 
plus VAT with a new rube. Anyone 
wishing to buy the housing with a 
ZX-81 already installed, will be 
charged an additional £7.50, and will 
have to part-exchange his own 
ZX-B1 and power supply- 



Your fingers will do the running 
at the computer Olympic games 



Britain's first Olympics to be simu- 
lated on computer takes place in 
conjunction with Apple *82 — the 
national Apple user convention — at 
the Fulcrum Centre, Slough, 
Berkshire, on June 5 and 6. The 10 
events feature the 100m., 400m., 
I500m.» 100m. hurdles, long jump, 
shot put, high jump, discus, javelin 
and pole vault. Each competition 
will be projected on to a giant TV 
screen using graphics operated from 
the computer keyboard. 

Derek Mcakin, chairman of the 
Apple Olympics organising 
committee, said: "W* have chosen as 
the ultimate teat of skill a mutri- 
game program called Olympic 
Decaihlon. It has been written by a 
computer genius, Timothy Smith, 
who has created vividly-animated 
graphics of athletes whose limb 
movements ate controlled by using 
either a microcomputer keyboard or 
the games paddles. 

"A good deal of skill is needed. In 
each event you interact with the 
animation in real time, which means 
that every second counts. The 
current world record for the various 
events is fed into the computer and 
points arc awarded depending on the 
time it takes to complete the course 
or the length of the "throw". 

Heats for the computer Olympics 
will be monitored by computer clubs 
throughout the U.K. Information 
about the heats and the finals can be 
obtained from Derek Meakin, 
Euro-pa House, 68 Chester Road, 
Hazel Grove, Stockport, Cheshire, 
SK7 5NV. Telephone 061*4568385. 




Crofton Electronics Ltd is based at 
35 Grosvenor Road, Twickenham, 
Middlesex, TW! 4AD. Telephone 
01-8?1 1923/1513. 

Tigress has 
triplets 

The tigrrss, a triple-processor 
microcomputer, is being released on 
to the British market by Tangerine. 
A disc version running CP/M should 
be available towards the end of the 
first quarter of 1983, together with a 
number of standard CP/M software 
packages. A non-disc version, 
costing between £600 and £800, will 
also be released shortly, 

A Z-30A with 64K RAM runs a 
disc-operating system such as CP.'.M , 
with a 6809 chip handling I/O and a 
dedicated graphics processor. The 
graphics processor controls a display 
memory of 96K RAM which ii 
completely programmable. 

The 6809 chip is loosely coupled 
to the Z-SOA via a full-duplex exhi- 
bit parallel port. Both rbc Z-80A and 
6809 system buses arc available for 
expansion and the 6809 is com- 
patible with Microtan peripheral 
boards. 

The Tigress will be. sold by 
Tandaia Marketing Ltd, Forchill 
Works, Forehill, Ely, Cambridge- 
shire, CB7 4AE» Telephone 
0353-61161. 

Floppy disc for 
Acorn Atom 

AcoRtf computer has launched a 
5.25in_ mini-floppy disc unit for the 
Atom. Based on the Olivetti OPE 
FD-501 drive, the unit costs £345 
including VAT and gives 92K of 
storage on a 40-track single-sided 
disc. The disc controller uses an Intel 
8271 chip while the controller card 
has 4K DOS ROM and 3K static 
RAM. 

More information is available from 
Acom Computer Ltd, 4 A Market 
Hill, Cambridge, CB2 3NJ. 
Telephone 0223-3 12772. 



ZX-81 booklet 

The RAPID Reference Series booklet 
for the ZX-81 is designed to 
complement the official manual. It 
provides details of the ZX-81 
keyboard character positions, print 
co-ordinates, string functions and 
graphics character set as welt as 
notes on editing and machine code. 
The Rapid Reference Series 
booklet for the ZX-81 costs 55p — 
postal order or cheque — from 
Softest, 10 Richmond Lane, Romsey, 
Hampshire, S05 SLA, 
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The U-A/D interface card for the Apple it includes an eight- channel high- 
speed 72-bfl analogue-re -digital converter, 16 digital I/O lines end four 
counter timers. The AID output fs buffeted and read into the computer 
via the control board as two eight-hit bytes. The control hoard provides 
eight input channels to the AID and can atro accept W stngfe-ended 
inputs. Comprehensive documentation and sample programs are 
included- Full details from U-Microcomputers Ltd, Winstanley Industrial 
Estate, Long Lane, Warrngton, Cheshire, WA2 8PFI. Telephone: 
092554117. 



It's the name that counts with 
structured Comal-80 language 

MfcTASic ComaLBQ, a p&ttferful 
computer language from Denmark, 
is now available on rhe Multiboard 
System from Gemini Micro- 
computers Ltd. 

Comat-80 contains a Cull extended 
Bask and a number of structure! 
found in Pascal which allow The user 
10 define and handle any group of 
statements as one Mock, All 
subroutines are named and each sub- 
routine call uses its name instead of 
an anonymous line number, L'Ser- 
defined functions can be given long 
names and may contain as many 
lines and parameters as requited. 

Among other advantages, 
Comal-80 inlcudes free-format 
input, line-by-line syntax checking 
and run-time error messages to 
identify incorrect lines. In total, 
Comal -SO has more than 1,000 
characters of error messages 



Experts and 
beginners can 
benefit from 
summer school 

The lonpon Computer Summer 
School is offering a scries of weekly 
courses in microcomputing. 

The courses are offered at 
elementary, intermediate and 
advanced levels to cater for people 
with all levels of experience The 
elementary course should enable the 
novice to write simple programs in 
Basic, It covers an introduction to 
computer programming, variables 
and storage, simple loops, flow- 
charting and an introduction to 
graphics. 

The intermediate course covers 
subroutines and functions, 
sequential file handling, matrix 
commands, wiring, graphics and 
debugging techniques- The 
advanced course includes Basic 
dialects, random-access tiles, 
structured programming techniques, 
introduction to assembler and 
machine-code programming and 
interfacing with the real world. 

Commodore's Vic- 20 is used at the 
standard machine in the school, with 
one machine for every two student*. 
Each class has a maximum of 16 
students and is taught by a qualified 
lecturer. Trained assi slants arc 
available to help students with 
practical work. 

Anyone over the age of 1 i can 
attend the courses, which are held at 
Middlesex Polytechnic's Trent Park 
site in Earner, Hertfordshire. A 
brochure describing the courses is 
available from The London 
Computer Summer School, 
Mortimer House, 37^1 Mortimer 
Street, London. WIN 7RJ. 
Tekphouc 01-Sofr 4392, 



More for school ZX-81s 



Ave SOFTWARE is marketing 12 
educational programs for the 16K 
£X-(U, Seven of the programs are 
part or AVCs 1 kngman series and 
cover British geography, biology and 
physics. Each of these programs has 
50 words, phrases or expressions to 
guess and contains cryptic graphic 
or verbal clues. These programs are 
completely idiot-proof, claims AVC 
Other AVC software includes 
three programs built around a 
rocket-launch game — the rocket 
takes off if all the qocXtixMH are 



answered correcrly. These count- 
down programs have three levels of 
difficulty and covet multiplication 
tables, English similes and physic? 



exercises. 



In addition, AVC offers Angle, 
which provides practice with a large 
protractor, Graph, a sophisticated 
graph-plotting utility, and Madame 
ZX-31, a fortune-teller for fund- 
raising events. 

More information from AVC 
Software, PO Box 415, Harbome, 
i Birmingham, BIT OHD. 



contained in 150 error texts, but 
these can be deleted to leave the 
error codes and additional working 
memory. 

Metanic Comal-80 is available on 
tape or 5.25tG. disc for £100 plus 
VAT from any MicroValue dealer. 
Further details and a lisi of dealers 
can be obtained from Gemini Micro* 
computers Ltd, QakHeld Corner, 
Sycamore Road, Amcrsham. 
Buckinghamshire, Telephone 
02405-28321. 

Courses linked 
to BBC project 

Tut MiCRDCOMfL'TJiK Advisory 
Centre is offering an introductory 
course in programming for 
beginners. Micro cmhusiasts will be 
able to practice on a Pet, Apple, 
BBC or CP/M machine for £2 an 
hour. The course will be linked w it h 
the BBC/NEC computer-literacy 
project. 

A trial course, including an intro- 
ductory talis, costs £10 for four 
hours' computing, Two students 
sharing a microcomputer arc otTertd 
twice the time. 

The Microcomputer Advisory 
Centre, which was set up by the 
Sourh Bank Polytechnic last year, ts 
bLiM-J, at Borough Road, London, 
SEI OAA- Course details ?rc 
available from the manager Jack 
Platau, Telephone 0192S 89S9, 
extension 2468. 



Software and hardware in U.S. 
sales and licence agreement 



TfM£X is to manufacture and 
market Sinclair's range of micro- 
computers, peripherals and software 
throughout the U.S. 

Under a new licensing agreement, 
Sinclair will receive royalties on all 
sales of its personal computer 
products in the States, The 
agreement also covers future 
developments of Sinclair micro- 
computers, bath by Sinclair and 
Timex, itld the USe of Sinclair's own 
version of Basic. 

Sinclair's own U.S. subsidiary will 
continue to sell the ZX-S1 by mail 
order until Times sales reach an 
agreed level. From that point, the 
Sinclair subsidiary will concentrate 
on marketing Sinclair's new dat- 
screert TV, which should be on the 
market by the list quartet of 1982. 

This agreement between Sinclair 
and Times extends a partnership 
which already exists in the U.K. 
Times; manufactures the ZX-81 at 
its plant in Dundee, Scotland, where 
production n currently rutitung at 



60,000 units a month, two-thirds for 
export, 

With worldwide wild of the 2X-8 I 
breaking the 300,000 mark in 
January, and sales of the add-on 16K 
RAM pack and ZX printer both 
averaging 10,000 a month, Give 



Sinclair said that the new Times 
agreement "maintained Sinclair's 
1981 pattern of rapid gro^ih mio 
1982". Sinclair alio revealed that 
company turnover was running at 
£30 million a year, compared with 
last year's level of £4.65 million. 




YOUfl COMPUTER. APRIL 1362 17 





The Seikosha GP100A 

Manufactured by the Seiko Company. Japan. 



The micropriced microprinter 



80 col dot graphics for around £215 



DEALER 

ENQUIRIES 
WELCOME 



Seikosha introduce the GP100A. 
A wider and updated version of the 
highly successful GP80. Now able to 
take standard width paper, the 
amazingly compact GP100A offers 
big printer performance at a fraction 
of the cost 

With a high quality output that 
includes full graphics capability the 
Seikosha's proven reliability and 
variety of interfaces make the 
GP100A the ideal choice for 
hobbyists, educationalists and 
businessmen. Full service support is 
provided by DRG Business Machines' 
nationwide distributor network. 



FEATURES INCLUDE: 



80 col. 30 cps. 



Dot Matrix unihammer action. 

r 

ACSli standard , 116 characters. 

Full graphics 

Upper and lowercase. 
Double width printing. 

U p to 1(T paper width. 

Original + 2 copies. 

Tractor feed. 

Self testing, 



INTERFACING for most systems: 

m Standard: Centronics, 

• Options: RS232C, Serial TTI_ 
20mA current loop. 1EEE-488. 
Apple if, 
Shar p (GP10 0D). 

D IMENS IONS: 

Depth - 9Va' (234mm) 
Width -17i// (420mm) 
Height -5MT (136mm) 
OPTIONS: 

• Pinch feed 



ORG 



BUSINESS 
MACHINES 



Birmingham: Microcomputers at U.skc\ S, (02 I ) 6326303 Bradford; Efrte Services Lid,, 
(0274 ) 49 1 371, Bristol: Microcomputers at laskcys, ( 02T> ) 20-t2 I . Chester: Microcomputers 
at Laskeys. ( 0244 ) 3 1 766" Edinburgh: Microcomputers at I^skc\"s, ( 03 1 ) S5629 1 I 
i nulshani (nr Warrington): Northern Computers, (0928) 35 1 10, Glasgow; Microcomputers 
at Lasfcey$,{04 1 }226 3349, Leicester: Krsun Electronics, (0533) 27556, Liverpool: 
Microcomputers at Laskevs, (05 1 ) 236 2828. London: Microcomputers at Laskevs (Wl ), 
(UU 63f>0843- London jV/WT Ltd(SW1 ),(01 )828 312", London; Chromasonlc Electronics 
t M 9 X I 1 ) 263 9493. Manchester: Microcomputers at Uskeys. (06 1 ) »32 6087. Preston: 
Microcomputers at LaskcyS, (0772) 59264 Sheffield: Microcomputers at basfceys, 
(0742)750971. Watford: Watford Elect ronics, (0923 ) 40588. 

DRG (UK) Ltd, Reg No. 22419 England. Peripherals & Supplies Division) 

13/14 Lynx Crescent Winterstoke Road, Weston-super-Mare, BS24 9DN. Tel: (0934) 416392. 



COMPUTER CLUB 



Computer Club is here to encourage you to start your own local computer club or, If one already 
exists, to join it and become involved. Each month we will devote the page to new ideas from 
local clubs. We would like to hear of anything which has made a club a success, or of any 
projects or programs you are developing. 



Send for the Orpington 

Orpington Computer Club has started an ^iMr 

micro brigade 



associate-membership scheme for micro- 
computer enthusiasts throughout the U.K- 
The scheme, which costs £8 i year, allows 
members to receive the Kent club's newsletter 
and hardware and software review*. Yet the 
scheme's most important benefit is that it 
allows asociate members to make use of the 
club's technical advisory service. 

Microcomputer users with both hardware 
and software problems can telephone Roger 
Pyatr, the club § secretary, seven days a week 
for advice, If Roger Pyatt cannot answer their 
queries directly} he will refer them to club 
members who specialise in such problems, 
Although the scheme only started in January 
this year, the club has already received 
enquiries from as far apart as Manchester and 
France. 

The enthusiasts 

The associate-membership scheme is 
designed for microcomputer enthusiasts who 
arc unable to attend the club's weekly 
meetings. 

Orpington Computer Ckb meets every 
Friday at 7.45 pm in a small hall at Christ 
Church, Charterhouse Road, just off the 
Orpington by-pass in Rent, Meetings are 
organised on • bi-weekly schedule. In the first 
week) between S.OO and 9,00pm, members 
have a choice between a beginners' course in 
Basic and working On programs for the club's 
software project. A practical session follows 
where the newcomers attempt to put into 
practice the lessons of the first session. For 
more advanced members there is a course on 
Z-80 machine code. 

The second week also offers members a 
choice of activities. In the first session 
members can either watch or take part in 




\>: 



Brendon Gore finds out why a 
draughty church hall off the 
Orpington by- pass attracts 
some of Britain's keenest 
hobbyists. 

hardware and software demonsi rations 
they can work at their own hardware projects 
such as making keyboards or analogue control 
ports. 

After the refreshment break, there arc cither 
more demonstrations, further work on hard- 
ware projects or general discussions on pro- 
graming and hardware tips. 



Local society news 



Hartlepool 

TUB HARTLfcKK)L Amateur Computer Club 
held its first meeting at the Welfare Hall for 
the Blind, Hartlepool, on February 2o, The 
club is looking for new members and will 
welcome anyone who is interested in 
computers, Full details from the secretary, 
Hi . iii Jones, 1 J McDonald Place, Hartlepool, 
Cleveland. Telephone (Hartlepool) 71Q2Q or 
66001 after 6,30pm, 

BBC Micro User Group 

BUEBL'G, the recently formed independent 
user group for the BBC Micro, is launching its 
own newsletter in April. Devoted exclusively 
to the BBC Micro, the first issue will contain 
hardware and software tips, advice on upgrad- 
ing the basic model, program listings for three- 
dimensional noughts and crosses and 



Aioonlandcr and an advice clinic to answer 
reader's questions. Membership costs £4.50 
for six months or £8.50 for one year. For 
further details send a stamped, addressed 
envelope to Beebug, 35 St Julians Road, St 
Albans, Hertfordshire. 

Aylesbury ZX Computer Club 

THE aylesri-ry ZX Computer Club is 
designed to help members make the most of 
their Sinclair computers. The club has a 
library of software, books and periodicals, and 
provides t forum for the exchange of ideas, 
programs and hardware, Guest speakers and 
informal "teach-ins" cover a range of topics 
from machine code to members" own four-line 
programs. Membership costs £5 a year, or 
£2.50 for under- 17s and over-65s. More 
n-lormaiion from Ken Knight. Telephone 
0296 27446 during office hours. 



A monthly newsletter, compiled by chair- 
man Richard White, is distributed free to all 
members. Reports on some of the latest 
software and hardware are available for 25p, to 
cover postage and packaging. 

Norman Lambert, head of the club's soft- 
ware group, is putting together an index of 
software programs. 

The club's software reviews consist of i 
brief description of the program and how il 
works. The program's packaging, documenta- 
tion, loading, on-SCrccn instructions, facilities 
case of use, programing technique and 
usefulness are assessed on a scale from to 10. 
Members arc encouraged to write their own 
programs. 

BBC referral service 

Orpington Computer Club is also providing 
a referral service for the BBC Microcomputer. 
New and prospective owners of the BBC 
computers will be directed to the Orpington 
club. 

Most of the club's 40 ordinary members 
own ZX«fiO/31s, Other machines owned by 
club members include a modified Nascont, a 
TRS-S0 and a Superbrain. Richard White has 
a BBC Microcomputer on order. 

The club has established a close relationship 
wilh the local branch of W H Smith. Club 
members help out on Saturdays, demonstrat- 
ing the ZX-Sl and answering technical 
questions. This benefits both parties, as it 
provides the staff at W H Smith with a back- 
up service and provides the club with a source 
for new members, 

The dub was only formed in May, 1981, 
but its credentials are well established. The 
entertainments officer at Bognor Regis, West 
Sussex, has contacted the club, asking tor 
advice on how to set up a computer club. 

Anyone wishing to join Orpington 
Computer Club, either as, an ordinary or 
associate member, should write to the 
secretary, Roger Pyatt, 23 Arundel Drivcj 
Orpington, Kent. ■ 
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REVIEW 

VIC ADD - ONS 



Tim Hartnell tests an array of 
Commodore Vic add-ons which 
in many cases seem to be as 
remarkable for their high 
quality as for their high prices. 

There is a bewildering variety of add-ons 
available for the Vic-20; from a motherboard 
to U,S, cassette-based software, from joysticks 
to light-pens. Overall, the standard is good, 
but most products arc marked by one character- 
istic — a very high price For example, a 
cassette of two games — Code-maker and 
Code-breaker — imported from America 
retails for £14. 95, and Commodore's — in my 
view very boring — fruit-machine program, 
Super Slot, sells for an incredible £19,95, 

For those who have never used a Vic, 
connection is simplicity itself. The instruc- 
tions in the manual are clear, and I 
immediately obtained a steady picture, with 
good colour, on exactly the same channel 
tuning used for my 2X-81 and Atom* The first 
picture you see tells you how much free 
memory is available — slightly less than 4K, 
with the standard machine. 

Additional cost 

The computer costs £189, with the 
Commodore cassette player an extra £45. The 
Vic-20 demands its own, special cassette 
player, which adds to the cost of the basic unii. 
On the positive side, however, the reliability 
of Load/Save using the dedicated recorder is as 
good as any I have seen, including the Atari, 
and much better than the ZX-81, My only 
complaint about the computer is the 
irritatingly short video lead. 

The Vic- 20 dot -matrix printer produces a 
clear printout of programs, All colour 
commands and graphics are reproduced 
directly, which makes listings easy to read and 
re-enter. This tractor-feed printer offering 80 
characters per lincj 30 characters per second, 
costs around £230, and while very noisy, is a 
robust, reliable unit. 

There are a variety of ways you can add 
memory to the Vic. At the bottom of the range 
is the 3K, plug-in pack, svhich gh'cs the user a 
total of 64 K for £40,25 — an esamplc of the 
high prices. This memory board allows the 
Vic to move the Basic and begin at 1024 — 
0-100 — as in ihe Pet, and makes possible the 
use of high-resolution in colour graphics. 

A 19K memory expansion is available for 
£198 which has 16K. hattery-protected so that 
it will store programs for up to a year after 
turning the computer off. It incorporates a 4K 
removable module when has its own battery 
back-up circuit There are many more 
memory options available in two device types: 



NMOS for lower cost, and CMOS for lower 
power drain. Each type is offered in three 
memory sizes with or without a switchable 3K 
RAM in the lower address space. The CMOS 
units cost £82 For 8K, £103 for 8K plus 3K, 
£124 for 16K, £146 for 16K plus 3K, £167 for 
24K, and £!S4 for 24K plus 3K. 

Currah Computer Components of 
Hartlepool has produced a 220M mini-digital 
recorder which you can use with the Vic-20. 
The 220M is a non-volatile data storage 
system based on the Philips mini-digital 
cassette recorder. It is fully compatible with 
6502-based micros, including the Vic The 
machine features a read/write speed and data 
integrity comparable to discs at a fraction of 
the cost, and you would probably find use for 
it if you needed a good deal of memory — up 
10 64K per side, in fact — where access lime 
was not critical. 

The unit makes use of 21 extra Basic 
commands — such as NF "name" for New 
File, and KF "name" for Kill File - to 





control the functions of the tape. Although 
conventional tapes are not reknowncd for high 
reliability, the Currah 220M, when I tested it, 
seemed to store data with 100 percent 
accuracy. Further information on the unit is 
available from Currah on 0429-72996. 

Easy to program 

The light- pen, which costs between £25 and 
£30, works in the normal and high-resolution 
modes on the Vic, allowing interaction with 
the Vic without using the keyboard. It is 
relatively easy to program, and after a little 
practice, effortless in operation. You can use 
the touch-sensitive "enter" contacts to prevent 
putting information into the Vic via the pen by 
accident. 

At around £15 each, and resembling Tandy 
units, the joysticks must be bought as a single, 



or as a pair- Two singles will not work as a 
pair unless modified, 

[ extensively tested Tour tkimmodore games 
cartridges which — like the memory — plug in 
at the back of the Vic on the right-hand side. 
Due to some design quirk, the slot at the back 
is larger than the cartridge, which means that a 
considerable amount of manipulation of the 
cartridges is necessary to Hi them into place. 
Once that is done, there are no problems- 
All four cartridges tested had a screen-adjust 
feature when first booted up, so you could use 
the cursor keys to position the picture exactly 
where you wanted it. The cartridges are 
attractively packaged with coloured pictures 
and two or three pages of instruction each, 
Despite their high price of £l 9.95, many Vic 
owners are sure to find they are a good 
investment. 
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Your task in Superlandcr is 10 set down 
successfully a very odd-looking spacecraft on 
the surface of a pock- marked planet. The 
simplest site is. worth two points,, the one with 
the middle degree of difficulty five points., and 
there are 10 points if you manage to land in 
the most difficult spot. The game is good to 
play, its the response from the function keys is 
immediate. The key fl is for maximum thrust, 
f2 for medium and B for low thrust; the A key 
moves lander to the right, and D moves the 
craft to the left, The reaction of the spacecraft 
gives a good simulation of a body moving in 
space. It is extremely difficult to play. 

In a number of games, I managed to land 
only once without exploding, and even then it 
was just on the easiest site — my landing was 
not good enough to gain bonus points. A 
frustrating game to play, and one in which you 
would probably lose interest once you had 
mastered it. 

As with the other programs, the sound 
effects seemed to have been added as an after* 
thought. The graphics on all the packs tested 
were superb, but the sound generally consisted 
of one or two subroutines which were called 
endlessly during the game. 

Worst cartridge 

Super slot, a fruit machine with very good 
high-resolution graphics, was, in my opinion, 
the worst cartridge of all. You have no 
influence whatsoever on the outcome of the 
game; there are no hold or nudge facilities; all 
you can do is enter C for coin for each 
direction you wish to be a pay-off, and then 
press P to start the game. Interest ingly, this 
game is the one which was demonstrated on 



the Vic seen in the first program on the BBC's 
Computer Programme. Fortunately for 
Commodore, the game was not examined 
closely, and the sound was turned off. 

In Alien, you fight off a number of little red 
bcastics, who pursue you around a maze of 
green stabs. You have three minutes of each 
game in which to find and destroy all the 
aliens, which you do by burying them when 
they fall into holes you have cleverly dug. You 
have three lives, and the V, L, . and ; keys 
move you around the maze; the A digs holes 
and D fills them in. It is a good game to play, 
and one which I would have liked more time 
to master. This and Super lander ticj in my 
opinion, for equal second place of the four 
cartridges tested. 

High-score feature 

Avenger, — an almost standard Space 
Invaders — is far and away the best. Better- 
ihan-average use of sound enlivens a version of 
the pub favourite. The high-scorc feature 
encourages repeated plays, and as you spend 
longer with the program, you are rewarded by 
gradually improving your skill. 

There arc three types of aliens, worth 10, 20 
and 30 points each, with the mothership 
appearing amid much bleeping on the loud- 
speaker once or twice a game. The mothership 
is worth a different number of points each 
time it is hit. You win a bonus laser base if you 
manage to top ),50O points, litis game is a 
good one to play with the joystick. 

Arfon Micro produces the Vic Expansion 
Unit, which incorporates a new, more robust 
power supply, motherboard with seven 
cartridge sockets, and a 24V output for the 



Arfon Printer. The cassette port and disc port 
arc still totally usable, as are the joysticks. The 
modulator is held neatly at the rear of the 
expansion board. 

All this is splendidly packaged in an 
aluminium shell which fits behind the Vic-20, 
allowing a monitor to sit on top of the unit. 
Arfon produces 3K, SK and 16K RAM 
cartridges, as well »s cartridges for musk, 
speech and a clock. Total memory can be 
increased to nearly 30K with the Expansion 
Unit. 

For about £50, you can use this interface to 
enable your Vic to drive a Qume daisywheel or 
a paper-tape puncher. The interface contains a 
power unit which can double the Vic's ability 
to support add-ons. It also has an external 
socket to allow the supply voltages +5V, 
+ 15 V, — 1 5V to be used for other devices such 
as the tight'pen or printer. 

Low-cost interface 

For Less than half the price of this unit, there is 
a low-cost > bi-directional RS-232 interface 
which is configured as a conventional pin-out to 
a 25-way D-type connector. 

The £40 ROM Switchboard plugs directly 
into the memory expansion port to allow you 
to call up to four ROMs. It is particularly 
useful with the Vic toolkit — a £30 chip which 
gives the Vic programmer access to a similar 
set of commands as provided by the Pet 
toolkit, including Append, Auto and 
Renumber, 

There is a whole range of additional Vic 
products available, such as a £16 port adaptor 
cable, a user-port splitter, a £33 games port 
multiplexor, which connects to the games 
pen of the Vic and multiplexes pot X and pot 
Y lines under software control to allow 
multiple joysticks to be used. The range of 
cassette tapes seem expensive at £14-95 each: 
Codebreaker/Codcmakcrj Scawolf/Trap/ 
Bounce-out and Monster Maze /Maths 
Hurdler. There are three books for the Vic 
owner: Nick Hampshire's Vic Revealed, which 
com £10; Learn Cosnpvw prcgraMittin% mzA 
the Commodore Vic t by L R Carter and E Huzan 
for £1.95 and mv own Getting Acquainted With 
Your VicS0 } £5*95, 



CONCLUSIONS 

1 It is unfortunate that the prices of Vic 
add-ons and software seem higher, in 
some instances, than simitar products 
for other computers of a similar price 
range. This may well be due to the 
slightly smaller market that the Vic 
enjoys compared with other 
computers in its class, 

fl The Vic is — apart from the broad 
graphics — an exceptionally well- 
designed machine, which invites pro- 
gramming experimentation, 

fl The value of the Vic is undoubtedly 
enhanced by the range of products 
now available for it. 

fl The computer and additional 
products were provided for this 
review by Adda Computers Limited, 
The Vic Centre, 154 Victoria Road, 
Acton, London, W3. 
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ATOM 



SNSl 






AniJpnXL IRC^2 The Damsel and the Beast 


,..£6.50 




nUULl I I UriLJ Dictator ineD * d * 1 


£9.00 


House of Gnomes ............. ...... 


£7.00 






£5,00 




I ITLL ITlCC 7XAS Aww»mhlpr 


£5.00 




U 1 1 L_ 1 1 ILlJ ZXDB Disassembler/ Debugger 


£6,50 


REMUM Renumbering program 


£4.00 




GflmES PACKS ^Sp^I^::::::::::::::::::::: 


£3.50 

£3.50 




Proa ram Pack 3 (IK) 


..£4.50 


Program Pack4 


.,£4.50 






£4.50 




Proqram Pack 6 . 


..£4.50 




Program Pack 7 ........................... 


£5,00 




OTHERS &sr at ' on 


£8.00 

£4.00 




Multifile ,, 


,. £17.50 






£4.00 




IK Breakout ............. 


£4.50 




^ ^^ 1 |p nTinnfll Videograph.,.. . . . . 


£7.50 




Li n III Tables teachina and testinq 


..... £6.00 




^f flTBfll 

^ft©^^ 0, CHESS 12K £9.00 
c,« QO^ 747 12K FP £8.00 








INVADERS 12K £8.00 






GALAX1AN 12K £8.00 






BREAKOUT 4K £4.00 






PINBAL 6K £4.50 






STAR TREK 12K FP £5.00 






LABYRINTH 12K FP £7.00 






BACKGAMMON 8K £7.00 






LUNAR LANDER 12K £5.50 






GOLF 6K FP £5,00 






DISASSEMBLER 4K £4.00 






TYPIST 6K £4.00 






LAST RUN 7K £3.00 






2K PROGRAMS 1, 2 & 3 (each) £4,50 






FP = FLOATING POINT ROM NEEDED 
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1 1 >J IllliM] 

nnnP C L I inn □ The u lti ma1e Star-Trek game — High resolution 
3| flLi £ Jilll • colour graphics, sound, real time. Probably the 

most sophisticated Trek type game available. 
Supplied on cassette together with a 16 page manual, command reference chart and 
function key labels. For model B BBC Micro — Price £11.50. 



BflCHiGflmman 



Standard Backgammon game for both model 
A & B. Fast computer responses. Playing 
instructions included, £8,00 



THEBEEBDfl 



A new magazine devoted exclusively to users of the 
BBC Micro, containing tested programs, features 
on programming, hardware, etc., reviews and much 
more, At least three substantiaJ programs in each 
issue, written by professional programmers. 
Published every two months starting in May. 
Annual subscription (6 issues) £7.50. 



DIJ 

VICMEN (Fortheunexpanded VIC) £7.00 

ANOTHER VIC IN THE WALL [Breakout-unexpanded VIC) £7.00 
VICGAMMON {3K expansion) £7.00 

ACCESS/BARCLAYCARD ORDERS ACCEPTED 
ON 24-HOUR SERVICE ON 051 227 2642 

All prices inclusive. Dealer discounts available. 

PLEASE SUPPLY: , 

NAME: .. 

ADDRESS: , 

IENCLOSEACHEGUE/P.O. FOR: ...,,.„..,..—. 

OR, PLEASE DEBIT MY ACCESS/BARCLAYCARD NUMBER: 

SIGNATURE:... .... 

BUG- BYTE, 100 THE ALBANY, OLD HALL STREET, LIVERPOOL L3 SUP 
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Adventure is the most popular 
microcomputer game. 
Although bought Adventures 
satisfy most appetites, many 
prefer to "grow their own". 
Graham Thomson provides 
budding Adventure authors 
with a complete Adventure kit 
for the ZX-81, enabling them to 
populate the computer world 
with their own demons. 



IX THE DECEMBER ttSl Issue Of Ywr Gpm^M^r" 
my article on ZX-3I strings attempted to show 
how programs can be made more flexible by 
using the functions Code and CHRS 10 build 
lists and chains in a Dimensioned string. That 
article ended by saying that one example of the 
use to which I had put the techniques was a 
general- purpose Adventure program. Here is 
that program. 

All Adventure games have the same funda- 
mental structure. By means of one- or two- 
word instructions to the computer, the player 
moves from place to place in the Adventure 



scene — which may be a magic cave with a 
maze of passages and caverns, a haunted house 
with many rooms and corridors, or an ancient 
city wi;h houses, alleys and winding streets. 

As you move from one place to another, the 
computer prints a description of the place you 
have readied, and the directions, north, south, 
east, w<$t, top or down, that you can travel 
from there. At some of the places there are 
objects — treasure, keys and weapons. Some 
are useless; some score points if you can carry 
them back to a base; some are needed to pass 
obstructions placed in your path — locked 
doors and monsters, for example. 

Thus, to make a general-purpose Adventure 
program the minimum requirement is a 
program to which we can describe: 
The places. 

I The links between places — north, south, 
east, west, up or down. 

The objects and where they lie 

The program must recognise key words 

and take (he correct action. For 

example, north means move from the 

current place to wherever, if 

anywhere, we reach by travelling 

north. "Get keys" mean pick up the 

keys and carry ihcm, "Drop keys" 

means drop the feeys at this place — if 

you are carrying them. 

The Adventure-writing kit should, 
therefore, include the facility to build a 
dictionary of words and associated line 
numbers for the routines to process. 

These are the basic functions of the 
program, so let us look at rhe program itself 
which is in ZX-81 Basic First, the main 
variables: 

05(6000) is the string In which the descriptions 
of objects and places, and the list ol words are 
built. Figure 1 shows the format of an entry 
desenhing a place. Figure 2 is the format for an 
object entry and figure 3 for a word entry. 

0$H3U hold? the two-byre binary indices 
which (ead into S4 tor the object entries. The 
index to object number O is 
WF CQDE(QS<2-QH + CODE 0$f2*0+ 11 
So the first byte is unused and there is space 
for 1 5 objects. 

PSHOD holds the two byte binary indices 
which lead into S$ for the place entries.. 
The index to place P is 
256* CODE(Psl2"P)} + CGOE P$!2*P + 1) 
As with OS. I ho first byte is unused, so there 
is space for 50 places. 

F is the next free byte pointer in S$- This 

is initialised to 3, because the first two bytes 

Of §S are reserved: SS(1) is unused; S$(2l is 

the number of the first object being 

carried. 

S accumulates points scored for 
reaching given places or for carrying 
treasure back to base. 

W1 is the address - lb© inctes in SS 
of the first word entry, or head of chain. 
W2 is the index to the last word entry, or the 
tail of the chain. 

P is the number of the current place. 
IP is the index into SS of the cuffem place 
entry, 

ZS, XS and Y$ are used to input and process 
the commands. 2s is the full command, XS the 
first word, YS the second word. 

is an object number. 
10 is the index to the object 0. 

The main sections of the program art: 
10 to 530: initialisation. They control the 
definition of the game, and start 
the game, 
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1000 to 1220: 
1400 to 1440: 
1500 to 1751: 



2000 to 2240: 

2300 to 2330: 
2350 to 2430: 



2500 to 2540: 
2800 10 2930: 
3000 to 3120: 

3200 to 3220: 
330010 3360. 



4000 to 4180: 

4500 to 4830: 

5OQ0 to 5295: 

5300 to 5350 

and 

5500 10 5700: 



5300 to SS20: 
5900 to 5920: 
6000 to 5170: 



trie main control for Che game - 
they input and analyse the 
commands, 

the subroutine to assist in 
command analysis by finding the 
next space in tha command- 
the subroutine to search the word 
chain (or a match with X$ — it 
accepts the first four characters 
as a match — and then, returns 
with L set to the line number for 
processing this word, or with L 
set to zero if the word is not in the 
list. Lines 1720 to 1751 vary the 
response to an invalid comma nd- 
thsy handle the move from one 
place to another — the com- 
mands north, south, east, west, 
up or down. 

these lines handle the Stop 
command which halts the game, 
handle the Save command which 
suspends the game. Note that line 
2340 is the entry for a Save during 
initial set-up of the game, 
handle the Help command. 
handle the Drop command, 
handle the Get command which 
picks up objects. 
handle the Score command, 
handle the List command which 
reminds you what you are 
carrying, 

during the set-up of game, these 
lines handle definition of a word 
and the associated line number, 
during set-up. these Fines handle 
definition of an object, 
during set-up. these tines handle 
definition of a place. 



the subroutines for defining 
descriptions and scores for places 
and objects, 
set IP. 

set 10. 

the subroutine used by Drop and 

Get to move an object irom the 
chain of objects being carried to 



the chain of objects at this place, 

or vice versa. 
6500 to 6690: search the chain of objects being 

carried, or, at this place, for the 

one named in YS. 
6700 to 6780: print the long description for this 

place - P and IP. 
6800 to 6830: print the short description for this 

place 
6900 to 7020: print the list of objects at this 

p.'ace, Or being carried. 
To set up a new Adventure game draw a 
diagram of your network of places, allocating a 
number to each place. Use number 1 for the 
home base — the place to which treasure must 
be brought to gain points. This does not need 
to be the starting point for the game. 

Then decide which objects are involved and 
where they are to be at the start of the game. If 
you want to introduce any special words, write 
the code to handle them — the line numbers 
after 7020 arc available for this purpose. The 
code for each special word must finish with 
Return, If you need to Print any messages, 
remember to Scroll first. 

When you run the program, you will see a 
request asking what you want to do nest — the 
options are: 

■ Places: define places. 

■ Objects: define objects. 

■ Words: define words. 

■ Go: Start the game. 

■ Save: save what you have so far to cassette. 
Select the Words option and define the 

following words and associated line numbers. 



Word 


Line to Goto 




N 


2000 


North 


$ 


2020 


Souih 


E 


2040 


East 


W 


2060 


West 


U 


2080 


Up 


D 


2!00 


Down 


Get 


2800 




List 


3300 




Help 


2E00 




Look 


6700 




Save 


2350 




Stop 


2300 





rm 



Z"i 



if *«»***« III ! | H 



New patmailOT* 



IotN *lt<l«»M~ll«"'" 

Figure h 



Indicate the end of the list of words by 
emering 99. It is a good idea to select the Save 
option now so that you do not have to re-enter 
this fixed list of words for every game you 
define. After the Save, you can then rcselect 
Words and continue defining any special 
words of your Own. Note that you can make 
the game more friendly by including 
synonyms — say, both North and *'N". 

The order of entry of the words is the order 
of the search during command analysis, so put 
the most commonly-used ones first, as shown, 

Then sckct the Places option, and define 
your network. This option asks for the place 
number, a short description of the place, a 
long description, a score — which is the 
number of points gained for reaching this 
place — the number of points lost for 
returning to it, and the numbers of the places 
reached by going K,S,E,W,U or D. 

fCQnimued on next page! 



10 DIM S*C500S J 




1070 GOSUE 1400 


i& him o* <::?i> 




10SO LET y.S-2t<l TO K-l) 


39 HIM F*<101) 




1090 LET I=K 


46 LET SKI T0 2i>=" " 




U00 IF I>2 THEN GOTO 12G0 


'50 LET F=3 




1110 IF Z*aX>" " THEN GOTO 1140 


'55 LET 5=0 




1120 LET 1=1+1 


»e LET Wl-S 




U30 GOTO 1100 


=35 LET W2=S 




1140 0OSUB 1400 


70 as 




use LET v*=z*a TO K-l? 


75 PRINT "F IS ";F 




I2O0 GOSUB 1500 


m PRINT "WHAT NEXT?" 




1210 IF L>0 THEN GOSUE L 


38 PRINT "FLRCES, OBJECTS, WORDS > GO, SfiVE" 


1228 GOTO 1080 


1O0 INPUT Z* 




1400 LET K=I 


116 IF Z*="PLfiCES" THEN GOSUE 5006 


1410 IF Z*00=" " THEN RETURN 


120 IF 2*= "OBJECTS" THEN G0SUB 4500 


1420 LET K=K+1 


130 IF Z*="M0RBS- THEN 


GOSUE 40OO 


1430 IF K<=2 THEN GOTO 1410 


14© IF 2*- "GO" THEN GOTO 590 


1440 RETURN 


145 IF 2f="SftVE" THEN 


50SUB 2340 


1508 LET 1=W1 


150 GOTO T0 




1510 LET J=LEN Xf 


580 PRINT "WHAT IS THE 


STARTING PLfiCE NO. " 


1520 LET L-COBE S*Cl+4> 


510 INPUT P 




1530 IF LOJ THEN GOTO 1550 


529 G0SUB 5360 




1540 IF SfCI+5 TO I+4+L>=Xt THEN GOTO 1680 


538 00 SUE 67G3 




155Q IF J<4 OR L<4 THEN GOTO 1570 


1080 INPUT Zt 


■ 


156G IF S*Cl+5 TO I+g}^Xf<l TO 4> THEN GOTO 1600 


1010 SCROLL 




1570 LET I*256*edDE S*<I) + CODE S$(I+1> 


I G20 PRINT Z* 




1530 IF I=0 THEN GOTO 1710 


1050 LET X$=" " 




1550 GOTO 152*1 


1040 LET V*- H " 




1690 LET L=256#C0DE S*<I+2) + CODE SKI+3> 


1056 IF ZS=" ,J OR Z*=" 


" THEN GOTO 1000 


1700 RETURN 


1060 LET 1=1 




1718 LET L»0 


1065 LET Z=LEN Zt 




1720 LET I=INT ^5*RND+1> „. . 

(fating continued on next page/ 
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f Continued from previous p&§&t 

The short description is one line only, and is 
limited to 21 characters. The long description 
is as many lines as you like — indicate the end 
of it, by entering End, For those directions 
which are invalid, enter zero as the place 
number you reach by going thai way. 

It is a good idea to include in the long 
description an indication of which routes are 
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accessible, When you have finished entering 
place, reply to the "Place no.?" prompt, 

Now select the Objects option and define 
your objects, This option asks for the object 
number, a short description of one word only, 
a long description of one line of up to 32 
characters, the score for earning it back to 
base, and the initial place number for the 
object. When you have defined all the objects, 
enter in reply to the "Object no.?" prompt. 

When you now select the Go option the 
program asks for the starting place number* 
prints the description, and waits for a 
command. When you have completed all that, 
enter Save so that the program copies itself on 
to the cassette. Whenever you reload your 
game, it will not start automatically by 
printing the description of the starting 
location. 

As the game progresses, the long description 
is printed for the first time a place is reached. 
Thereafter, any return to the same place 
produces ihc short description. 

You may want to build further program 
code to trap certain actions. For example, 
dropping fragile objects, or moving into dark 
places without a torch. Intercept points arc 



figure 3. 
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indicated in the listing by Rem statements: 
2135 A — you are about to move from 

place number P io place number I. 
2200,2220 B1.B2 - you must intercept at both 

— you have just arrived at place 

number P. 
2890 C — you are about to Gat object 0. 

3090 D — you are about to Drop object Q. 

In the cases of the "about to move, get or 
drop", if your additional code executes a 
Return, the action is cancelled. Otherwise 
your intercept code must end with a Goto on 
the line after the intercept. Activate your code 
by overwriting the Rem with a Goto, 

The program leaves you slightly more than 
4K on the 16K ZX-&1 for your own code, or 
you could increase the sizes of SS, O % and PS. 



(Hsttng continued from previous page! 


£390 


INPUT ft* 


1730 SCROLL 


L-rOO 


SAVE At 


1748 GOTO 1740+2*1 


2410 


CLS 


1742 PRINT "WHAT?" 


2420 


IF XtO'THIT" THEN GOTO 6780 


1745 RETURN 


2430 


RETURN 


1744 PRINT "SORRY, I DON'T UNDERSTAND THRT" 


2500 


SCROLL 


1745 RETURN 


2510 


PRINT "ALL 1 CAN DO TO HELP IS REPRINT- 


1746 PRINT "TRY ANOTHER WORD" 


2520 


SCROLL 


1747 RETURN 


2530 


PRINT "THE DESCRIPTION OF THIS PLACE." 


1743 PRINT "EH?" 


2540 GOTO 6700 


1743 RETURN 


2800 


IF Y#Q THEN GOTO 2849 


i 1750 PRINT "WHAT DO VOU MEAN?" 


2810 


SCROLL 


1751 RETURN 


2820 


PRINT "GET WHAT?" 


1999 REM MOVE N,$,E>W,U,;P 


2830 


RETURN 


2B00 LET 1=4 


2340 


00 SUB 6520 


2010 GOTO £110 


2850 


IF 0>8 THEN GOTO 2899 


2920 LET 1=5 


2860 


SCROLL 


2030 GOTO £118 


2870 PRINT "l SEE NO ",Y* 


2046 LET 1=6 


2830 


RETURN 


2050 GOTO 2110 


2890 


REM INT. C 


2869 LET 1=7 


2395 


G0SUB 6038 


Z&7Q GOTO 2110 


2900 


IF R=0 THEN GOTO 2860 


2836 LET 1-8 


2904 


IF P=i THEN LET S=S~C0HE S$<10> 


2090 GOTO 2110 


2918 


SCROLL 


2100 LET 1=9 


2920 


PRINT "OK" 


2110 LET I=C0DE S*<IP+I> 


2930 


RETURN 


21 29 SCROLL 


3890 


IF VtO" " THEN GOTO 3040 


2130 IF 1=0 THEN GOTO 2230 


3010 


SCROLL 


2135 REM INTERCEPT ft 


3020 


PRINT "DROP WHAT?" 


2140 LET P=I 


3030 


RETURN 


2150 60SUB 5800 


3040 


G0SUB b5O0 


2169 LET A*=CHR* <CQHE CS*UP+2>>+l> 


3050 


IF O>0 THEN GOTO 3090 


2170 LET S*UP+2>=AS 


3060 


SCROLL 


2180 IF RS-" * THEN GOTO 2216 


3070 


PRINT "VCU HAVE NO ";Y* 


2185 LET $=S-CODE S*<lP+3> 


3889 


RETURN 


2190 GOSUB 6S08 


3G98 


REM IHT. H 


2200 FLrt INT, El 


3895 


G0SUB 6800 


2205 RETURN 


3100 


IF R=0 THEN GOTO 3069 


2210 G0SUB 6690 


3110 


IF P»l THEN LET S-S+C0DE SfClO) 


2215 RETURN 


3120 


GOTO 2918 


2220 REM INT. E2 


3200 


SCROLL 


2250 PRINT "SORRY, VOU CAN'T CO THRT WRY" 


3210 


PRINT S 


2249 RETURN 


3220 


RETURN 


230O SCROLL 


3389 


LET G-C0DE Stc;2> 


2310 PRINT "OK. USE C0NT TO RESTART" 


3310 


SCROLL 


252W STOP 


3520 


IF O>0 THEN GOTO 3359 


2330 GOTO £700 


3330 


PRINT "VOU AREN'T CARRYING ANYTHING" 


2340 LET X*- ,H INIT" 


3340 


RETURN 


2350 SCROLL 


3359 


PRINT "YOU HAVE ■" 


2360 PRINT "SETUP THE TAPE.; TYPE NAME TO USE" 


3360 


GOTO 6950 


2370 SCROLL 


4008 


CLS 


2380 PRINT "START TAPE; TYPE NEWLINE" 


4005 FOR 1=1 TO 10 
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4010 PRINT "WORD?"; 5550 

4020 TNPUT A* 5560 

4025 PRINT A* 5579 

4036 IF ft*="39" THEN RETURN =1588 

4040 IF &$="" THEN GOTO 4029 5590 

4050 IF WJ=0 THEN LET Wl-F 5600 

4060 TF U2=0 THEN GOTO 4890 5610 

4670 LET A=INT <F/256> 5620 

4080 LET 3$<N2 TO W2+1>=CHR* R+CHR* CF-256#fl> 5630 

„4090 LET 5*tF TO F+l>=" " 5640 

4I00 LET A=LEN h$ 5650 

4 J 10 LET S*<F+4>=CHR* R 5660 

4120 LET S#<F+5 TO F+4+A)=RS c .67£i 

4125 PRINT "LINE NO, TO GO TO?", 5680 

4130 INPUT H 5630 

4135 PRINT N 5780 

4140 LET 6= INT i N/256 > 5800 

4150 LET S*<F+2 TO F+3)=CHR? B+CHR* <N-256*B) ^IB 

4160 LET W2=F 5820 

4170 LET F=F+5+A 5900 

*4175 NE*T I 5910 

4180 GOTO 4000 5920 

4500 CLS 5993 

4510 PRINT "OBJECT HO.:-,. £000 

4520 INPUT g@10 

4525 PRINT 6020 

4530 IF 0O15 THEN GOTO 4560 6029 

4549 PRINT "TOO HIGH" S030 

4550 GOTO 4510 6040 
.4560 IF O<-0 THEM RETURN 6050 

4565 LET IO=F 6868 

4570 LET G=F 6070 

45&fl LET R=INT <G/256> 608S 
4590 LET 0*C2*Ci TO 2#D+I>=CHR* A+CHR* <G-256*fl; 6090 

4600 LET F=F+:- 51 OS 

4700 GOSUB 5500 61 IS 

4719 LET 3£<G+1>=CHR* 6120 

4770 PRINT "1ST PLACE FOR IT?"; 6139 

4730 INPUT P 6148 

4790 PRINT F 6150 

48O0 GOSUB 580u 6160 

4310 LET S*<2>»CHRS 61 70 

4820 GOSUB 6OO0 6500 

4630 GOTO 4580 6510 

5000 ELS 6528 

5010 PRINT "PLACE HO.?"; 6530 

5020 INPUT N J540 

5023 PRINT N 6550 

5025 IF N<=50 THEN GOTO 5030 6560 

,,5026 PRINT "TOO HIGH 11 6570 

5027 GOTO 5010 6588 

5030 IF NO0 THEN RETURN 6590 

5035 LET G=F 6600 

5056 LET A=INT <G/256) 6610 
503? LET F*<2*N TO 2#N+I)=CHR* A+CHRf <G-256*fl> 6620 

504O LET F=F+10 6630 

5050 GOSUB 5500 £690 

5170 PRINT "LOSE 2NB?" 6700 

5180 INPUT R 6710 

.5190 LET S*CG+3>=CHR* R 5720 

5200 LET SfCG+1 TO B+2>«" " 6730 

5220 LET fl*s ll NSEUUD" 6740 

5230 CLS ^750 

5240 PRIKT "PLACES VGU GET TO?" 6760 

5250 FOR 1=1 TO 6 6770 

5260 PRINT ftfU>J 6780 

5270 INPUT R _6&80 

5275 PRINT fl 63 10 

5280 LET S*(G+3+D=CHR* R 6820 

„5290 NEXT I 6338 

5295 GOTO 5000 6908 

530O PRINT fit 6310 

5310 LET L=LEN R$ 6920 

5320 LET S*CF>=GHR* L 6930 

5338 LET F=F+1+L £940 

)0 LET 3*CF-L TO F-l>=flf 6950 

5358 RETURN 6960 

5500 PRINT "SHORT DESCRIPTION^" '6970 

5510 INPUT R* 6980 

,5515 LET F1=F 6338 

5520 GOSUB 5308 r#O0 

5530 PRINT "LONG?" f010 

5540 INPUT R* ^028 



IF ft*«"EHD" THEN GOTO 5590 

IF R*=' M< THEN GOTO 5540 

GOSUB 5309 

GOTO 5540 

PRINT "DO VOU WANT TO RETYPE ABOVE?" 

INPUT AS 

IF R*<1WN J < THEN GOTO 5640 

LET F=F1 

GOTO 5500 

LET S*<F>=" ' 

LET F-F+l 

PRINT IJ SCORER'S 

INPUT R 

PRINT R 

LET S*<G>=CHRf A 

RETURN 

LET IP=P*2 

LET IP=256*C0DE PtaP>+CODE P*<IP+1) 

RETURN 

LET 10=0*2 

LET I0=256*C0DE 0*a0)+C0DE 0*CIO+1> 

RETURN 

REN DROP 

LET 1=1 

LET K=*IP 

GOTO 6050 

REN GET 

LET I=IP 

LET K*a 

LET Rt=CHR# 

LET F,=0 

LET £*=S*U + 1> 

IF A*=B* THEN GOTO 6130 

IF B*=" ■ THEN RETURN 

LET J=2*C0HE Ef 

LET I=256*C0DE 0SO>+C0DE 0*tJ+i) 

GOTU 6070 

LET S*a + l>=S*UO+l> 

let s*ao+n=ss<K+i> 

LET S*<K+l>*fl* 

LET R»l 

RETURN 

LET 10=1 

GOTO 6538 

LET 10= IP 

LET OPCODE S*<10+1> 

IF 0=0 THEN RETURN 

GOSUB 5900 

LET L=CODE S*<I0+2> 

LET fif=SS<IG+3 TO I0+2+L) 

IF LOLEN VS THEN GOTO 6618 

IF AMY* THEN RETURN 

GOTO 6530 

IF LEN Y$<4 THEN GOTO 

IF AtU TO 4)=yiU TO 

GOTO 6530 

LET S=S+CODE S*dP) 

SCROLL 

PRINT "YOU ARE IN:" 

LET I=IP+LODE SfUP+105+11 

LET L-C8DE S*<D 

IF L=0 THEN GOTO £908 

SCROLL 

PRINT 3*<I+i TO I+L) 

LET I=I+L+1 

GOTO 6738 

SCROLL 

PRINT "YOU ARE IN "; 

LET L=COBE SfUP+lO) 

PRINT S*aP+lI TO IP+IO+L) 

LET 10= IP 

LET 0=CODE S#aO+!> 

IF 0=0 THEN RETURN 

SCROLL 

PRINT "THERE IS HERE n 

GOSUB 5900 

LET I=I0+3+CQDE S*<I0+2> 

LET L-L'OUE St' I ■ 

SCROLL 

PRINT S*<I+1 TO I+L> 

LET OPCODE S*<I0+I> 

IF 0=0 THEN RETURN 

GOTO 6950 



6530 

4> THEN RETUPH 
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INTERVIEW 

MARKETING 



As the Vic-20 hits the 
U.K. market in 
volume, Brendon Gore 
talks to John Baxter, 
Commodore's 
marketing manager. 
More than anyone, he 
will decide when we 
will be able to buy the 
new Vic-40 and 
Ultramax micros. 

MiCROOOMN-rKKi are a relatively 
new subject for John Easier, 
Commodore* U.K. marketing 
manager. He started work a; ■ 
management trainee for IPC , the 
periodical publishers in the 
magazines department. During his 
nine at IPC he looted after a ranjie 
of publications including ine tingle 
of Dan Dare lame, Mas Mutual 
Expmt, Nm Scion iit and Nets 

John Baxter then moved on to An 
advertising agency, thelwynd- 
Udddons, before joining Vi 'hi (bread 
j% group marketing manager for the 
soft drinks division. Yet despite 
spending seven years with 
Whitbrcad, handling everything 
from Pepsi Cola to R White's 
lemonade, he felt rhai he wanted 
more of a challenge, 

■'I had a wonderful job at 
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Whit bread and I have no complain! * 
about I he company at all, but in the 
end 1 didn't find soft drinks exactly 
the most exciting market in the 
world*, says Baxter. 

An approach to Ckwifnodorc led to 
an interview with Kit Spencer, 
Commodore's former general 
manager. The result was a switch 
from soft drinks to microcomputers, 

"I don't claim to have any 
significant computer awareness of 
computer knowledge", says John 
Baxter- "I don't know how a chip 
works, 1 only know what it docs- I'm 
not a programmer by any mcans- 
l"ve only learnt a smattering of Basic 
since I've been here, but I joined 
Commodore because I Wanted 10 get 
into thi» kind of high-technology 
development area''. 

John Baxter's move to 
Commodore coincided with the 
company's p!ans for bunching the 
Vit-20 on to the U.K., market. 
Unlike the Pet, the Vk-20 was aimed 
at the home and particularly the 
first-turte user. It is still too early to 
mdgc ii.v success, but the initial 
response has been encouraging. 

(n some ways the market Tor home 
computers is comparable to that lor 
video recorders, explains Baxter, 
Price is often a determining factor, 
"Aboui 10 years ago, when video 
machines cost between £l ? 500 and 
£2,000, the only people who bought 
them were businessmen and indtis- 



tralifts. As i-idco recorders became 
cheaper, a few more people began to 
buy them, but when the price hit 
about £500 the marfcet icaltv took 
off. 

"There is a certain price-break on 
most new, high-technology 



'Digital recording 

means more 
accurate loading' 



products, which is linked to demand. 
As soon as the price reaches thai 
brcak-priru, the product is trans- 
formed from a specialist article to a 
general consumer gaod. The same 
thing will apply to computers. 

"Sinclair has proved that if you 
can produce a product at a certain 
price, the market is there", says 
Baxter "I understand! from Sinclair 
that he tried his microcomputer at 
various prices and it didn't sell, but 
when he reached about £7G-£79 the 
market took off' 

The Sinclair ZX-Sl is an excellent 
way of entering the computing 
market", says Baxter. "But people 
quickly tire of its limitations. 
Research carried out by Commodore 
indicated thai 73 percent of Sinclair 
owners had exhausted the possi- 
bilities of their machines and were 



looking for something else", he 
claims. 

"We believe they are looking for 
colour, sound, high-resolution 
graphics and a proper keyboard. 
They are looking for a unit which 
can be truly expanded, with floppy- 
disc drives and proper printers,, so 
they can do elementary word pro- 
cessing and simple business 
applications, [don 1 ! claim the Yic-20 
is a business micro because it is not, 
but it is capable of being expanded 
into a sophisticated machine". 

Commodore is currenily involved 
with a TV company which is making 
a programme about the use of micro- 
computers in the home. The TV 
company selected 12 families at 
random and gave each of them a. 
Vic-20. The programme, which will 
be shown nationally, is charting 
their progress. 

"The interesting thing is that they 
have only had the computers for two 
weeks, but already eight of those 12 
families have asked us if they can 
buy the Vic-20s from us. 

"I really do believe that micro- 
computers will be the boom 
consumer electronics consumer good 
of the eighties. 1 can see, certainly by 
the end of the eighties, that virtually 
every home will have a mion- 
cornpuier , 1 don't think that is being 
optiouftk, 1 think it is almost certain 
to happen". 

One of the problems faced by first' 
time users is dial microcomputer 
manuals are often inaccurate and 
badly written. This is not a deterrent 
for the experienced programmer* but 
it can be very offputting for the 
beginner, tcfcoOwltdgCJ Baxter. 

"We have produced a manual for 
the Vic 20 which is aimed at the 
first-time, user. The manual adopts a 
simple, show-and-tell approach. 
which is designed to explain what 
you can do with the machine, how 




COMMODORE'S WARES 



you can generate colours, sounds 
and, pictures. If anything, we have 
been criticised tor making the 
manual too simple. 

"I won't ekny [here are some 
minor error! m the manual, but we 
arc correcting them. We had 10 10 15 
peopl«, who never used a computer 
before, jo through the manual with 
us and poini anl the problems. 

"One of the obvious difficulties is 
that a computer needs to know the 
difference between and O and 
bet wee ti 1 and I. This has to be 
ex plained because many people who 
see a program that says line 10 often 
use the O instead of the 0. Another 
problem is that some people don't 
know that upper and tower case 



'By the end of the 

1980$, every 

home wiil have a 

micro 9 



refers to capital and noncapital 
letters". 

Yet [he Vtc-20 manual is not 
designed to teach first -tune users 
haw eo program. Instead. 
Commodore U.K. has produced a 
training package An Ittrrcdutuvn U' 
Bam: Pari I, The package consists 
of a 153-pagc book, two c«kkm 



containing 1 7 programs and a stencil 
for writing flowcharts. The 
complete package costs £1-1.95. 

The training package is intended 
not only to teach people how 10 
program, but also to reach them 
good programming techniques, says 
Baxter. "Although ifs wrong, many 
people write programs straight on to 
the tents and correct their mistakes 
as they go along. That js not the way 
ID write a computer program. 

"An IrtTTtduciion m Basic Part I 
explains how to write a good 
program. It talks about subroutine 
specifications, parameters, input/ 
output and flowcharting". 

Commodore has sold mot? than 
30,000 of the training packages, both 
in the U.K. and abroad, John Baxter 
is proud of the fact (hat no error* 
have been reported, so far: "In all we 
had about 10 people checking, both 
for literals and programming, errors, 
and wc haven't found one mistake 
yet. There is. bound to be one some- 
where, but we actually typed in 
even" single program once the proofs 
were dune, so there arc certainly no 
major errors'*. 

An Imrodkitien re Batia Pan I, 
which was written for Commodore 
by Professor Andrew Colin of 
Strathclyde University, is being 
followed by pan 2 which will cover 
advanced Basic and machine-code 
programming. 'Tan 2 is just being 
finalised"] say; Baxter*" and parts 3 
rod I are both being worked on, 



"We expect to sell a large amount 
of Pari I, a significant amouni of 
Part 2 and a much lower amount of 
Pan 4 We don't really expect to sell 
much of Pan 4, but we want to give 
people the opportunity to progress 
from being absolute novices to being 



'People quickly 

tire of the ZX 81 's 

limitations* 



able to write the most complicated 
machine code programs" . 
Commodore is also encouraging 

people to buy its own cassette 
recorder for saving and loading 
programs. "The trouble with using 
audio machines is that they vary a 
pood deal", says Baxter, "If you are 
playing a music tape and the head is 
slightly out of alignment it won't 
make much difference; but if you are 
trying io load a computer program it 
will have disastrous consequences, 

"You will still be able to write and 
save your own programs on a 
recorder with a bad ly-posilioitcd 
head, because the recorder will 
recognise us own wavelength, 
o plains Baxter. But that recorder 
won't pick up a pre-recorded 
program with a normal wavelength. 
This can cause confusion. 




"People will say there is some- 
thing wrong with our cassette and 
send it back We will check it and 
tell them there is nothing wrong 
with it, and suggest that perhaps 
there is something wrong with their 
recorder. 

"Our own cassette recorder is 
specially geared to the Vic 20 and 
should enable people to avoid most 
of these problems,. In addition, We 
are giving away a cassette which 
contains sis different programs with 
each recorder". 

In a bid to minimise saving and 
loading problems, Commodore is 
using an innovator}' method of 
recording its programs. "In the past, 
Virtually everyone used audio 
recording equipment to record 
computer programs", says Baxter. 
"But we arc using a digital recording 
technique which is far more 
accurate. 

John Baxter acknowledges that 
(his digital recording technique also 
boosts the chances of users success- 
fully loading Commodore cassette 
programs using their own recorders. 
But he warns that digital recording 
on its own will not solve all saving 
and loading problems: "There are 
thousands of different cassette 
recorders and there is bound to be 
something funny about some of 
i htm which don't like the computer 
programs' '. 

A few Commodore dealers, such as 
Sl»ck Computers of Liverpool, 

supply interfaces to enable Vic-20 
users to connect their own recorders 
into their computers, reveals Baxter. 
"We hare no objections to people 
doing that kind of thing, but if (hey 
do get into difficulties they must 
realise that it's no longer Our 
problem'*. 

Vk-20 software is just starting to 
take off) says Baxter. "It is only 
when computers get into people's 
homes that the software starts to 
flood in, and we only started 
shipping Vies in quantity in 
December, The software is coming 
m fast now, but it is always difficult 
to decide which ones to back. We do 
encourage other people to market as 
much software as they can. 

"We have five ROM games can- 
ridges of our own which are out now 
and another 1 2 which are due to be 
launched orer the next few weeks. 
Of those, the one thai 1 think will 
become the biggest seller is the 
Adventure series which we have had 
done in conjunction with Scott 
Adams in the States* 1 . 
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April 23-25, 1982 
Earls Court, London 

Friday & Saturday; 10am -6pm 
Sunday: 1 0am -5pm 

Admission £2.00 adults 

£1.00 children under 16, 



omputer 




Par sons f computers 
Home computing 
Sma/f business systems 



The computer is with us and soon to be as familiar in the home as your 
television, video or h*-f i. But much more versatile! 

A home computer can be the family's resident teacher, accountant, home 
economics expert, memory bank and endless source of amusement! It can do 
anything you programme it to do -from teaching mathematics to the children or 
computing the most economic use of household fuels for yourself, as well as 
providing hours of fun on a rainy afternoon. Most important of all, the home 
computer will teach you and your 
family about computers- and this 
is the technology that your children 
are growing up with. 

In the office, the personal 
computer is rapidly replacing the 
obsolete mound of box files, 
adding machines and notebooks 
on thousands of desk tops. 
Microchip streamlining means 
increased efficiency in hundreds 
of different fields. 

Sponsored by: 
Practical Computing and 
Your Computer 
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Bringing computer^ 
to everyday life 




At The Computer Fair you can see and compare an enormous 
range of personal and home computers. Find out what they can do 
and which one would suit you best. Talk to the experts and discover 
for yourself how much -or how little- you need to spend. Choose 
from an amazing abundance of software programs and packages, 
cassette units, VDU terminals and scores of computer games. 

Swap your views and know-how with hundreds of other home 
computer enthusiasts - and find out a whole lot more from 

computer professionals. 



Plus-The Micro Mouse 
Contest 

Come and watch the 
incredible ingenuity of 
computer controlled 
"mice" and how they find 
their way (or not!) to the 
centre of a maze. The 
knockout heats and the 
Euromicro British Final 
can all be seen at The 
Computer Fair! 

Bring the whole family - 
don't miss this 
opportunity of bringing 
computers into your 
everyday life. 
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Cut this coupon and 
exchange for half-price 
ticket at the door. 
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To expand your micro to 
control joysticks, speech input, 
an 80-cofumn printer or even 
floppy discs, you will need an 
additional piece of hardware 
called a port. Stephen Adams 
conducts this survey into ports 
available for the Sinclair 
machines. 

A PORT IS the gateway through which 
information enters and leaves a computer; a 
good example is the cassette port. The 
information is stored within the computer in 
eight bits, which form a byte. The maximum 
amount of bits that can be taken in and out of a 
port is also a byte. 

Each bit on a port is represented by one 
wire, which will either have + 5V, which 
equals binary 1j or OV, which equals binary 0. 
Thus by putting a number between 255 and 
into the port we can change the conditions on 
the eight wires. Of course, on an input port 
the external conditions will cause the eight 
input wires to be either +5V or OV. Each port 
can, control, say, relays or printers by 
operating them from the output port and 
checking the condition returned by the 
equipment connected to the input port. 

Address locations 

The first facts to look for in the literature 
which accompanies the port are the addresses. 
These show how the port should be set before 
trying to input or output any information- 
There are two places where an address for a 
port can be located: in memory, like a RAM 
loction. This is called memory mapping. The 
second place is a special input/output map 
which the RAM cannot use. On memory- 
mapped ports the data can be Pecked and 
Poked just like a piece of RAM, using the 
Sinclair Basic command. To enter data 
through the port, you would use the Input 
command: 

10 LET PORT = PEEK LOCATION 
Equally, to output data: 

20 POKE LOCATION, NUMBER. 

Table 1 shows the various ports tested and 
the memory locations in either the 
inputJoutput map or the memory map. 

When the ports are not memory-mapped, 
one needs to write a small piece of machine 
code to replace the Peek and Poke commands 
of Basic. Peek and Poke can be stored in one of 
two places: high memory, above the RAMtop 
variable, or in a Rem statement, at the 
beginning of the program. Two manufacturers 
offered only one of these locations; William 
Stuart and JMJ. 

Machine-code programs have been written 
by all the manufacturers for accessing their 
ports, but only one, Thurnall, expected you to 
write your own after being told how to address 
the port. The others gave an address in which 
to Poke and output, and offered a VSR 
address for moving data in and out of the port, 
USR returns with a value in register BC 
which is used to return the input value of the 
port given, For example, 

LET A = USR X 
leaves the value of BC in A. 

Where a control port is used, it must first be 
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set up. You do this by out putting a number to 
the control port to tell it which port is to be for 
input and which output. Also, with Quicks th a 
and William Stuart ports, which use a 
combined input/output and mustc-ge Deration 
chip AY-8910, the control register must be 
told which port to look at, since only one of 
the two ports can be input or output at one 
time. 

The way ports are addressed can also give 
rise to problems since Sinclair-designed 
equipment is sometimes inaccurate. Some of 
the memory- map addresses are decoded by 
only one or two address lines instead of the 
complete 16 available. This leads to a 
reduction m the number of chips required for 
each unit, but leaves the device to appear a 
number of times in the memory or input/ 



output map, it should appear only once. 
Three devices failed a functional test with 
the Sinclair J6K RAM pack and printer 
connected to the system as well as the port. 
William Stuart clashed with the printer which 
only uses A2 to activate itself, JMJ clashed 
with the keyboard, which uses A0, and the 
slow mode, which uses only A0 and Al. 

Potential problem 

On the ZX-80, however, the Technomatic's 
port works at location 25000 thus leaving only 
7K of memoir space for RAM, If, therefore* 
you have a 1 6K RAM on a ZX-80 with 8K or 
4K ROM, this port can cause problems. It is 
advisable to ask yourself if you buy extra 
memory 7 or ports f whether they will clash. 
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Power supplies can also cause problems, 
since all these extras are mostly driven from 
the ZX-81 9V or 5V supplies, table 2 shows 
the extra current required by the ports. Two 
ports were supplied with sockets for 
alternative power supplies. Their ground 
controls must have a second power supply 
otherwise the RAM on board will nor work. 

Another potential problem is the number of 
boards connected directly to the ZX-81 
expansion port. The ZX-81 may not be able to 
supply any of the boards because the load is 
too great- The only board to solve this and the 
power supply problem is RD Laboratories 
8100 system which is fully buffered on the 
Address and Data lines, JMJ and DCP solve 
this problem by blocking off the expansion 
port on the ZX-81 so that only the printer can 
be used. 

All of the units functioned well, apart from 
the clashes mentioned, The few thai are 
available as kits should cause no problems to 
construct. The instructions arc, however, 
somewhat scant, and so you should have some 
experience of building with integrated 
circuits. 

There is, however, one word of warning: the 
output of all of the ports is only +5V 
maximum which is only enough to supply 



Manufacturer 


Read Write Address In pin/Output Memory map 
variation 


Ground Control A 
B 
C 

Control 

16K RAM 


49155 ^ 
49162 ** 
48152 *- 
49154 *• 
1638432767 < 


Bolton Electronics 


65635-65532 ** 

selection strap 


TeChnomatrc 


11000 766 h> 


Thumdll 

A 

B 

C 

D 


m o * 

127 * 
79 f 
85 *• 


William Stuart Systems 

Control 

Data 


195-219 ^ 
199 233 ^ 
by stf 3ps 


Micro Gen 


15376-16384 IK ^ 


DCP 
Port 
RAM 


21504-22272 IK ** 
1638421246 *• 


Qutdcsilva Control 
Data 


32767 •-* 
32766 * 


RO Laboratories 
System 81 00 


15360-15567 *> 
selection by streps 
14 addresses 
per modulo 


JMJ 

Control A 
Data A 
Control B 
Data B 


2 Unknown *» 

as unit *r 

3 sealed *• 

1 ^ 


Note: Some of the port addresses given for the ZX-81 cannot be used on the ZX-9G. 
Alternative addresses are: Bolton, -1 to -4; RD-S10G, 31744 to 31951; Techrtomaiic, 25000; 
Ground Control. -16384 to -16381. 

Table 1, 
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es 

dion tells you what 
re possible, but few 
examples, Tcchno- 
e better examples — 
i of circuit diagrams 
with the input and 
irers do more and 
uipmem which will 
t it to control higher 
sure voltages via an 
tot. 

application must go 
ilies its port for only 
[wo joysticks, so you 

me amount of data 
put, so that external 
ied to fit the board 
to be changed to use 
t which will fjt any 


port is the speech input device called Big Ears 
from William Stuart Systems. It requires only 
the use of bit 7 and bit 6 of an input port. 
Other interfaces can be designed to run a 
proper 80-column printer, a Modem — 
although the software will have to cope with 
the parallel-to-scrial conversion — and even a 
floppy-disc system. 

Among the units available is the analogue- 
to-digital and digital-to analogue converter 
from DCP, called an A pack. It converts a 
voltage from 0V to 2.5V into a byte sized 
number on the input port. The digital-to- 
analogue converter does the opposite, but the 
current supplied is not great; accuracy is ±5 
percent. 

The DCP relay output pack can switch up 
to 12V 1A. Called a C pack, it also has the 
inputs held to binary 0, which is Opposite to 
normal. 

The RD Laboratories RD-8110 is a logic 
input and output port with light emit ting 
diodes for quick identification of the output 
state. The RD-8130 is an eight-bit analogue- 
to-digital converter whose comparison voltage 
can be varied by links. The RD-8180 is a light- 
pen system for drawing on the screen. 

The Bolton Electronics port is a good design 

(continued an next page} 
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teQntmueef from previous page) 
as it slops the RAM-pad? wobble by laying the 
I6K on the table and raising the ZX-81 45 p 
upwards. There is provision for four more 
boards on the same system through the use of 
different straps. However, it will not wort 
with any RAM greater than 15K. It costs 
£] 5.90 built or £ 12.90 as a kit plus £1 postage 
and packing. 

The port from DCP Micro Developments is 
a good system for schools with 4K of RAM 
included in the basic P pack and the single 
port. It is sufficiently tough, supplied in its 
own black box, and the Molex pins are well 
spaced, and so will not be easily broken. The 
A and C packs can make it more versatile, but 
only one can be connected at a time. 

The problem with this system is thai it n 
hard to expand, it will not work with the 16K. 
RAM pack and other packs cannot be 
connected to the ZX-81 because the P blocks 
the way. The output of the C and A packs is 
via 2mm. Wander sockets. The cost of the 
basic P port is £57.95 and the A pack, £19.95; 
the C pack costs £29.95, Both C and A packs 
must be used with a P pack. 

The Ground Control pou has 16K of RAM 
and a three-port input/output device on one 
board. The port is a 8255 PI/O and the data 
sheet will only be supplied in return for a 
stamped, addressed envelope. The output b 
via two 14-pin inttgrated-circuit sockets? and 
the edge connector for the ZX-81 is supplied 
at a cost of £3.20 extra. It also requires a 
separate 200mA 12V power supply to be 
connected to the board which can be supplied 
at an extra cost of £6. 

The black blobs 

This board must be mounted In a case — it 
is hazardous to use it without one. You will 
hiive to put up with black blobs occasionally 
on the screen at switch-on because of the 
power supply. The cost of the board is £4? for 
the readv-built version and £42 for the kit. 

The JMJ Interfaces ZX-81 User Port 
Module is enclosed in a black blob of epoxy 
resin. This Z-S0A PI/O module is supplied 
with a book of interface instructions for the 
control of relays and the sensing of light and 
heat. All the connections to the PI/O arc 
available on a 24-pin integrated-circuit socket 
moulded into the case. 

It has no extension connector and so it 
blocks off any other use for a IK machine, 
including the 16K. RAM pack. It also clashes 
with the kevboard port and slow mode on the 
ZX-81. The cost is £29. 

The Micro Gen joystick port has two 
analogue-to-digual converters which can 
connect to two converted Tandy joysticks for 
use in games. The use of it in a Basic program 
is so simple. In a machine-code program you 
must wait 0.5ms. for it to obtain its result. 

Each joystick is calibrated in two directions 
between 27 and 14, although this can be 
adjusted to your requirements. The cost of the 
controller port is £l9.80j and the joystick 
£9.60. Software includes Space Invaders and a 
ZX Maze at £6-95. 

The Quieksilva sound and input/output 
board fits to the ZX-81 via a £12 motherboard. 
Alternatively, it can be fitted via a double- 
sided edge connector called a QS connector 



Manufacturer 


Current 


Power from 




from ZX-81 


other 




power 


source 




supply 




: Bolton 


60mA. 




DCP P pack 


45mA. 




A pack 


60mA. 




C pack 






maximum 


77mA. 




Ground Control 


20mA. 


250mA, 


JMJ 


70mA. 




Micro Gen 


70mA. 




OS Sound Board 


170mA. 




RS Super -Mum 


30mA. 




8110 


00mA. 




8130 


40mA. 




Technomatic 


40mA. 




Thumall 


30mA. 




William Stuart 


100mA. 





Sinclair 16K 
RAM 
Printer 



260mA. 
500mA. 



Note: The Sinclair power pack will provide 
only 700mA and trie printer power pack will 
only supply 1,2 A. 
Tabfe 2 



because it consists of just a printed circuit 
board with a fingered edge like the ZX-81. 
Access to the port is rather difficult, due to the 
use of a AY-89IG integrated circuit which has 
16 registers of which the input and output 
registers form only a pan. 

Therefore, to change from one register to 
another you must Poke the register number 
required into the control port, and then Peek 
or Poke the data into the port you warn. As the 
music registers also use these locations, the 
programming can become somewhat 
complicated. 

The sound/ixiput/output board costs £26 
and you should state for which machine you 
arc ordering it. This is one of many boards 
available from Quieksilva which includes 
high-resolution graphics, programmable 
CHRS generator and 3K RAM, The board 
will, however, clash if you decide to buy mote 
than 16R of memory for your system. 

The RD Laboratories RD-8100 system 
module that we tested was the Super- Alum 
complete with the RD-81 10 input/output port, 
and the RD-81 30 analogue- to digital input, 
The Super-Mum is buffered which means that 
any of the modules can be disconnected at any 
time without crashing the ZX-81. However, 
RD Laboratories offers a .Micro-Mum which 
is not buffered and which can take only two 
modules; the Super-Mum can take eight. 

Unit selection 

The units are sealed and can be selected by 
two of 14 addresses, which means more than 
one type of board can be plugged in. It has two 
disadvantages, however; one that the top of the 
unit flexes when modules are plugged in; the 
second b that the pins at the top are very easily 
bentout of lint'. 

Apart from this* it will be very useful for 
those people who require a large system, for 
monitoring equipment because plenty or 
modules can be added and no special 
connectors arc required. The Super-Mum 
motherboard costs £40; Micro-Mum, £15; RS- 
81 10, £22.50; RD-8130, £29.50; plus SGp per 



order to cover the cose of postage and packing. 

The £14.95 Technomatic port is a single- 
card which fits vertically behind the ZX-81 . It 
has not only separate read and write sockets, 
but also access to the +5V and 0V power 
supplies. It works reasonably well except on 
the ZX-80. If, however, a fault develops, only 
Technomatic can replace the chips as they are 
only numbered 1 to 4, Special documentation, 
at £1 extra, contains some very useful designs 
for circuitry. 

We found that the connections to the ZX-81 
were too short and the 16K RAM pack did not 
seem to fit well. 

The Thumall Electronics port is mainly for 
the machine-code programmer. The instruc- 
tions reveal that it can be programmed only in 
hexadecimal and refer you to the Sinclair 
manual. This input/output mapped port is 
fully-decoded and so will not be affected by 
Sinclair add-ons- Documentation gives some 
good examples of how to control higher 
voltages, but not what to do with the port 
itself. A 23-way edge connector is also 
required to access the output and input bits. 
The cost of the Thurnall port is £12.99 built, 
or £10.99 as a kit, to which should be added 
VAT and 50p postage and packing. 

The William Stuart Systems port is well 
designed with stereo output, because it is also 
a sound board, and an AY 8910 chip to control 
it. Routines w T ere given for a machine-code 
program which gives commands for using the 
port and which will make the Basic pro- 
grammer feel happier. The examples of its use 
were, however, a trifle basic It was 
disappointing that the routines, used to access 
i he port, set the printer running, but this may 
be avoided by changing address straps. 

The sound board costs £25.50 built and 
£19.50 as a kit plus VAT. We would have 
liked to try the sound facilities of this board 
with the tape provided, but it would not load 
because of the fact that Surfing U..S.A. could 
still be heard in the background. 



Suppliant, 

Bolton Elect ronics: 44 Newland Drive, 

Bolton , Lancashire. Telephone; 

0(204-64772, 
DCP Micro Developments: 2 Station Close. 

IJngwood, Norwich NR13 4 AX. 

Telephone: 0603-712482. 
Ground Control: Alfreds Avenue. Hulibridge, 

Essex SS5 6LT Telephone: 0702-230324. 
JMJ Interfaces: Old School House, 

Rettendon TurnpiKe, Batttesbndge, 

Wick ford. Essex, 
Micro Gen: 24 Agar Crescent. Bracknell, 

Berkshire Telephone: 0344-27317. 
Quieksilva: 95 Upper Brown hill Road, 

Msybush, Southampton, Hampshire. 
RD Laboratories: 5 Kennedy Road. Dane 

End, Ware. Hertfordshire SG12 0LU. 

Telephone: 0902-84380. 
Teehnomaiic:; 15 Burnley Road. London 

NW10. Telephone: 01-452 1500/450-8587. 

Telex: 922800. 
Thumall Electronics: 95 Liverpool Road, 

CadiShead, Manchester M30 5BG 

Telephone: 061-775 4461, 
William Stuart Systems: Dower House, 

Herongate, Brentwood, Esses CM13 

3SD. Telephone: 0277-810244. ■ 
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one good reason why I should 
choose a VIC 20 home computer" 



L VIC is outstanding value 
for money. No other colour 
home computer can give so 
much for under £200. 

2. Total standard memory 
25 K made up of 20K ROM and 
5K RAM. 

1 Fully expandable to 32K 
of user RAM, 

4 Microsoft Basic inter- 
preter as standard. 

!i Accessible machine 
language as standard. 

fc Connects direct to 
monitor or standard television. 

7 Full size typewriter- style 
keyboard. 

& Full colour and sound. 

9L All colours directly con- 
trollable from the keyboard. 

10. 62 predefined graphic 
characters direct from the 
keyboard. 

11. Full set of upper and 
lower case characters. 



12. 512 displayablc characters 
direct from the keyboard. 

11 High resolution graphics 
capability built into the 
machine. 

H. Programmable function 
keys. 

lit Automatic repeat on 
cursor function keys. 

16. User-definable input/ 
output port. 

17 Machine bus port for 
memory expansion and ROM 
software. 

18. Standard interfaces for 
hardware peripherals. 

ML VIC 20 is truly 
expandable into a highly 
sophisticated computer system 
with a comprehensive list 
of accessories ( see panel below] . 

2(X Full range of software for 
home, education, business and 
entertainment ondisk,cassette 
and cartridge. 



Accessories include : 

* Cassette tape unit. 

* Single drive 5 J * floppy di s k unit \ 1 70 K bytes 
capacity! 

* 4U)-CflJliimri dm matrix printer. 

* ,VK, 8 K and J 6 K RAM expansion cartridges. 

* Ir^o^iiniming did pacta; machine code 
mtmitorcareridK^ ptujjrarn mcts -litlcattridKc, hitjh 
resolution graphics carnitine. 



• rluj> in convcrsUm box for a hill 32K, 
■W-cdumn s 25 lines VIC including Pivstel «>m- 
patabtJity 

* Ptcsdrlilinttrl interface piit:k.ii;i: 

* RS U2C cuminuiiKiititui l.h tndgc. 

* Menu >f y rxpaitekm hunt d 

• IEEE/488 interface e.irtnd^e 

• |nysnek<;, light pens, puddle* and motCM 
controllers. 



21 Books^anuals and learn- 
ing aids from Teach Yourself 
Basic to the VIC programmers' 
reference guide (a must for 
advanced programmers), 

22, Full support forVIC owners 

- their own magazine 'VIC 
Computing'aswell as a national 
network of VIC user groups. 

21 National dealer network 
providing full service and 
support to VIC owners. 

24. Expertise and experience 

- Commodore are world 
leaders in microcomputer and 
silicon chip technology. 

2£ Com modore is the leading 

supplier of micro-computers 
in the UK to business, schools, 
industry and the home. 

2b. VIC 20 is the best-selling 
colour home computer in 
the UK. 

How many reasons was it 
you wanted? 

£s commodore 

VIC 20 

The best home computer 
in the world. 



FOR MORE INFORMATION ON THE VIC 20, TELEPHON E OR WRITE TO: COMMODORE INFORM ATiON CENTRE, 

BAKER STREET HIGH WYCOMBE, BUCKS, OR TEL: SLOUGH 79292. 



COMPUTER 100 

LIMITED 




MZ-80K SPECIAL OFFER! 

INCLUDING BASIC TAPE AND PROGRAMMING MANUAL 




Fall range of 
all Sharp peripherals 
stocked at highly 
competitive prices 
Ring for further details 



A proper full si*e microcomputer for less than the rea 
cost of a toy microcomputer. The Sharp comes with 
48K of RAM and the screen and cassette are built in, 
instead of being expensive extras. 



Computer 100 Limited 
7 Southcote Parade 
Southcote Farm Lane 

Southcote 

Reading, RG3 3D7 
Reading (0734) 584545 




Price is inclusive of VAT 
at current rate of 15% 

Add £7.50 carriage/insurance to Mail Orders 



[computer 100 limited 

■ Name: 




MAIL ORDER FORM 


j Address: 




Post Code: 


1 Tel: 







Card No. 

MaiJTo: Computer 100 Limited 

Southcote Parade, Southcote 
Reading. Berks. RG3 3D 7 



VCirfl? 



(TlkCRDflGE ELECTRLXIICS 

LONDON'S BIGGEST ACORN STOCKIST 



OFFICIAL 
STOCKIST 



ORDERS TAKEN NOW 
FOR BBC MACHINE 




We accept company/institutional orders 

ATOM KITS 

in our books the best computer 

kit available. Build yourself 

an Acorn Atom for Only £135. 

plus E2.50 p+p 

ATOM SOFTWARE 

Games Packs 1 -6, Database, 

FORTH, Atomcate, everything 

in stock. 30pp+p 

BBC ROM 

Update your Atom to the SBC 

operating system. 

Atom Discpack. £345 

5>i discpack only £345, operating 

manual, cabin, plus £2.50 p+p 

OAI Personal Computer. £684 

48K RAM 24K ROM 

The BBC Cassette Recorder £24 

As chossn by the BBC, but 

cheaper! £2.50 p+p 

if it's not in the advertisement, 

send for our mail order Hits. 




THE GP BOA dot matrix printer. 
LOWEST EVER PRICE 

ONLY £199 £4.50 p+p 

Dot Matrix, Full 96 ASCH 
character 

ZXS1 Owners £20 off 

Bring us your working ZX80 or 81 
and get £20 off any Atom — 

kit or built. 




FROM THIS TO THIS 

AT THE FLICK OF A SWITCH 



With the new ZENITH Monitor. Choose between small or large format 
depending on what you're doing. Small formal for definition, 
large format for display. Full 12" GREEN screen. Only £&5 while 
stocks last. It doesn't change the output from your computer, just 
changes the size of the display. Ideal for VIC 20, TRS 80. Atom 8BC, 
+ Genie machine*. £4.50 p+p 




Blank 

Cassettes 

40p each, 

£3,50 

for 10. 

70pp+P 



Also available: 

2114 iC's, Paper for most 
printers, Enormous selection of 
Books, Leads, etc, etc, etc. 



RACOMM COLOUR MONITOR 
Absolute high resolution, 700x300 
pittals 12" £350 + £5 p+p Atom 
BBC. & Genie machines. 
ATARI VIDEO SYSTEM GAMES 

Warlords £19 M 

Missile Command . .£22-50 

plus many, many more 

ACTIVISION GAMES 

Skiing £18.95 

Kaboom! £18,95 

plus many, many more 

30p p*p 



ALL PRICES INCLUDE VAT 

ABSOLUTELY NO MORE TO PAY. 

SEE US AT COMPUTER FAIR 23 25 APRIL 



ITlCraflGE ELECTRODES 

135 HALE LANE EDGWARE MIDDLESEX HAS 9QP 
TEL01-959 7119 TELEX 881 3241 
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THREE SORTS OF SPEED 
FOR THE ZX-81 



David Lawrence has prepared a 
trio of sorts for use on the 
ZX-81. Under test conditions 
the shell- Metzner, the fastest 
of the three, outstripped the 
commonly-used bubble sort by 
more than 21 minutes. 

Given the choicEj how long would you 
prefer your micro to Take over a given task? 
The question is not as stupid as il sounds, 
especially when dealing with the ZX-81, 
which hot even its best friends would describe 
as fast, 

While machine-code buffs may worry 
whether a different method of executing a job 
might save a few microseconds, ZX-Sl owners 
tend to be more concerned whether a complex 
program will finish its run before they go to 
bed- You do not have to be trying to calculate 
pi 10 a million decimal places to run into that 



problem. In the January issue in Software File 
a program entitled ''Effortless Index" by L 
Basford appeared. The object of the program 
wan to sort data such as names into 
alphabetical order for subsequent use. 

The program worked perfectly and used a 
sorting method known as the bubble sort. 
"Bubble" because of the way in which items 
of data bubble up and down the array in small 
steps until they reach their correct place. 
However* run in slow mode, it took 24 
minutes and 25 seconds to sort 100 randomly 
chosen words. Such times are not untypical or 
many sorting programs published by or for 
micro owners. Yet for little or no extra effort a 
successful sort can be achieved which is many 
times faster. 

In this program, written for a ifiK ZX-81, 
three of the many hundreds of sorting 
methods are tested against each other using a 
list of 100 random words generated within the 
program. All the methods would woTk equally 



well with numbers rather than with strings. 
Tlic program is designed to illustrate why it 
is that different sorting methods can vary so 
much in the amount of time they take. It does 
this by displaying two important pieces of 
information which arc essential in assessing 
any sort, namely: 

■The number of times trie program compares 

items within the list to be sorted, in order to 

rank them in value. 
■ The number of limes items are exchanged 

withm the list until the correct order rs 

achieved 

If you wish to time the sons, you will have to 
do it with a stop-watch. If you do not wish to 
try the whole program, then any of the three 
self-contained subroutines can be lifted 
straight out of the program, deleting only the 
lines which set and increment S and C, which 
are the counters for swaps and comparisons. 

The first of the three sorts is an exchange 
(continued on n&xt page! 
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REM 
REM 
DIM 
DIM 
FOR 
LET 
LET 
FOR 
LET 
NEXT 



SORTING 

1 G0T05 

2 SRVE 

3 STOP 

1000 REM 

1SI8 

1020 
1030 

1B40 
1050 
1060 

1070 

1680 

1098 
1 1 09 
1110 

1120 
1130 
1140 
1156 
1160 
1170 
1180 
1190 
1200 
1210 
1228 
1230 
1240 
1250 
1260 
1270 
1266 



ON THE ZX-81 



SORT" 



RRNB0M WORDS 



R* <i 06, 15} 
B*< 108, 15) 

1=1 TO 100 
L=lNTCftND*10+2> 
T$="" 
J=l TO L 

T*=T*+CHR$ a NT < RNP*2S+3S > > 
J 



LET R*<1)=T$ 

SCROLL 

PRINT fl*a> 

NEXT I 

REM 

REM G0SUBS FOR SORTS 

REM 



^200 



GOSUB 

GOSUB 

GOSUB 

GOSUB 

GOSUB 

GOSUB 

STOP 

REM 

REM EXCHANGE 

REM 

PRINT "EXCHANGE SORT" 



1250 
£280 

1500 

2208 
1760 



SORT 



1 290 

1300 

1318 
132U 
1 330 
1350 
1360 
1370 
1380 
1390 

1400 

1418 
1420 
1430 
1440 
1450 
1460 
147Q 
1430 
1490 

1500 

1510 
1520 
1530 
1548 
1550 
1568 
1570 
I5£u 
1590 
1600 
161U 



LET 
LET 
LET 

LET 
LET 
LET 
IF 



N=100 
R=0 
B=0 
C=0 
S=0 
fi=fi+l 
R=N THEN 



GOTO 1480 



THEN GOTO 1430 



1356 



LET B*fl+1 
LET C=C+1 
IF B*<fl>>B*<B5 

LET B=B+1 
IF B>N THEN GOTO 
GOTO 1380 
LET S-S+l 
LET T*=£*<R> 
LET B$<R>=B$QB> 
LET B$(B>=T* 
GOTO 1400 
GOSUB £030 
RETURN 
REM 

REM DELtfVEH REPLACEMENT 
REM *********************** 
PRINT "BELfiVED REPLACEMENT SORT- 
LET R=0 
LET B=0 
LET C=0 
LET B=0 
L£T ±4-100 
LET S=U 
LET D*B+1 
IF D=N THEN GOTO 1740 

(fisting continued on next page} 
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/continued from previous page) 

son. It begins by looking at the first item and 
comparing U with the second. If item 1 is Jess 
than item 2, then they are swapped. All ex- 
planations arc on the understanding that the 
list b 50 be sorted into ascending order, 
starting with position 1 — that is, A,B J C,D,E. 

Item 1 is now -compared with item 3 and the 
rwo are swapped if 3 is less than 1. I is now 
compared with 4, and so on. By the time item 
one has been compared with every other item 
in the list, and any necessary swaps made, the 
smallest item must be in position one. The 
procedure is now repeated for position two, 
and so on down the list. 

Comparing this method with the bubble- sort 
mentioned earlier, we find that the number of 
comparisons required is reduced from 9 J 73 to 
4,&50 and the number of swaps remains 
constant at 2,403, This results in a reduction 
in she amount of time taken to sort the name 
list from mote than 24 minutes to 13.5 
minutes. 

Even though a considerable amount of time 
is saved, much unnecessary swapping is still 
occurring. Each time the program finds an 
Hero smaller tham for instance, item I, the two 
are swapped. While this doeK finally result m 
the smallest item being in the correct position, 
il is only at the expense of putting many items 
which are not the smallest there first, 

If the original order of items were E,D,C, 
B,A then every item in the list would have 
been in position ] before the correct one is 
settled on. Clearly, we could increase the 



Comparison 
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son of JOG 


words by differing methods. 




Method 


Swaps 


Com par 


■ Time in 






isons 


minutes 


Bubble 


2,403 


9,173 


24.25 


Exchange 


2,403 


4.950 


13 .IS 


Delayed- 








replacement 


95 


4.950 


9.02 


Sbeil- 








Mctzner 


379 


an 


3 01 


Figures are 1 


or one particular list and would 


vary for other lists* 







efficiency of the sort if the program first found 
the lowest value item and only then made the 
swap. 

This is achieved by the second sort, the 
delayed- replacement sort, which requires 16 
program lines rather than 14 for the first 
method and, in return for the extra lines. 
reduces the sort time to nine minutes, with 
4,950 comparisons as in the previous method, 
but only 95 swaps — five items happened to be 
in the correct position originally. 

Process of improvement 

The process of improvement could go on 
indefinitely. There are many hundreds of 
different methods of sorting, some of them 
general, some designed for very specific 
purposes. Many of them are more or less 
radical variations of the basic methods already 
discussed but real speed requites a different 
approach. One such approach is exemplified 



by the third method given in the test program, 
generally known as the shell-Metzner son. 

The detailed working of this son is too 
complex to go into here. Suffice it to say that 
raiher than searching methodically for the 
lowest value, the program scans the table of 
items, comparing pairs with a gap between 
[hern of 

l(2"l)-1)/2 
where 2**1 is the smallest power of 2 which is 
greater than the total number of items in the 
list. This is followed by a scan of pairs having 
half thai gap, and so on. 

This invariably results in a higher number 
of swaps than method two but combined with 
dramatically fewer comparisons. The routine 
given for this method in the test program 
requires 31 lines — six more than the previous 
method. I lowevcr, it reduces the time taken to 
complete the sort to three minutes — one- 
eighth of the time taken by the bubble sort — 
with 801 comparisons and 379 swaps. 

Whether or not such an increase in speed 
justifies the extra program space depends on 
how often and how many items you want to 
sort. The saving in lime will increase pro- 
ponionateJy as the number of items increases. 
However, every micro owner needs to be 
aware that a variety of sophisticated sorts such 
as the shell-Met Jtncr arc easily available to 
increase the power of their machines. 

The test program runs in slow mode; in 
practice, the sort section of any program 
should be run in fast* cutting execution time 
by 50 percent. 



(hsling continued from previous page! 

1620 LET fr=H 



1639 
1640 
1656 
1660 
1679 
1690 
1690 

1 ?m 

1710 
1720 
1730 
1740 
1756 
1766 
1779 
1780 
1730 
1808 
1816 
1S20 
1830 
1640 
1858 
1868 
1S7S 
1886 
1890 
190@ 
1910 
1920 
1930 
1946 



THEN LET fl=*B 



LET B=fl+i 
LET C=C+1 
IF B*<BKB$<R) 

LET B— B+l 

IF B<=N THEN GOTO 1646 

IF D-fi THEN GOTO 1689 

LET S=S+1 

LET T$=B*CR> 

LET B$Cfl)=B*CB) 

LET B$<B>=T* 

GOTO 1600 

60SUB 2080 

RETURN 

REM ******************** 

REN SHELL-METZNER 

REM ******************** 

PRINT "SHELL-METZNER SORT" 

LET C=0 

LET 3=0 

LET R=l 

LET N=100 

IF 2**R>H 

LET R=R+1 

GOTO 1340 

LET F=2 



THEN GOTO 1870 



-1 

LET F=INTCF/£> 
IF F-0 THEN GOTO 2060 
LET D«N-F 
LET B=l 
LET R^B 
LET E=R+F 
LET C=C+1 



1950 
i960 
1970 
1 930 
1990 

2000 

2010 
2S20 
2036 
2040 
2650 
2060 
2070 
2080 

20^0 
2160 

2110 
2120 
2130 
2140' 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2236 
2240 
2250 
2260 
2270 



IF B*<fl)>B*<E> THEN GOTO 1990 

LET B-B+l 

IF B>B THEN GOTO 1880 

GOTO 1920 

LET S=S+i 

LET T$=B*'::flJ 

LET B*Cft}~B$CE) 

LET B*<E)-TS 

LET R— R— F 

IF R<1 THEN GOTO I960 

GOTO 1936 

GQSUB 2080 

RETURN 

REM ********************** 

REM PRINT SORTED LIST 

REM ********************** 

FOR 1=1 TO 100 

SCROLL 

PRINT B$il> 

NEXT I 

SCROLL 

PRINT "COMPARISONS : %C 

SCROLL 

PRINT "SMRPS:"JS 

RETURN 

REM ********************** 

REM RESET LIST 

REM ********************** 

FDR 1=1 TO 100 

LET B$<I>=R*<I> 

NEXT 1 

CLS 

RETURN 
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WHY WAIT TO PAY MORE 
FAST DELIVERY: 

Post to: 

Dept YC4 

Kayde Electronic Systems 

48/49 Exmouth Road 

Great Yarmouth 

Norfolk 

NR30 3DP 

Tel: (0493) 55253 




Please send me RAM Pack/s 

I At £32.95 each 

Please send me Keyboard/s 

At £27.95 each 

I enclose £ 

Name 

Address , 



Please add £1.00 P/P and make cheques payable to 
Kayde Electronic Systems. 



All products inc. VAT are fully built and 
tested and come complete with 
money back guarantee. 



See us at Stand VI 9 
Computer Fair 
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BASIC 

TRANSLATING SOFTWARE 



Good form seems to demand 
that every new micro should 
have its own idiosyncratic Basic 
dialect. So, where the 
newcomer might expect to find 
a wealth of software, 
incompatibility reigns supreme. 
Tony Edwards starts his new 
series on software translation 
with a look at the broad 
techniques- 

Yolr FIRST consideration must be whether 
translation is worth the effort. This depends 
on the complexity of the taifc and on how 
badly you want to run the program in 
question. It is often difficult to assess just how 
complex the task of translation will be, but 
here arc some general points for guidance. 

First, judge the size of the program by its 
number oflines and the amount of memory it 
is said to use. Look at the program's Basic 
dialect to see if it is familiar or completely 
alien. Compare the computer the program was 
written for with yours. If the program is an 
Adventure written for a 1MB mainframe, you 
cannot reasonably expect it to run. 

Even if the prospects for direct translation 
are poor, the idea may be transportable if you 
think it worth the effort. This would entail 
reducing the program into a flowchart, and the 
conversion of the flowchart into your dialect oJ 
Basic* This is a long task, but one that is 
sometimes worth the effort. 

Unportable graphics 

Another factor in evaluating the complexity 
of translation Is the amount of graphics used. 
Graphics are the most unportable part of Basic 
dialects and a program which relics largely on 
graphics may lose most of its impact on trans 
lation. You will often have to completely 
reprogram the graphics, and you must learn 
by experience which tj'pes of computer have 
superior graphics to yours and thus have 
graphic programs which arc worthless on 
translation. 

In both graphical and non -graphical pro 
gramming it is always easier to translate up 
rather than down. For instance, ZX-30/B1 
programs usually translate well on to a 
TRS-SO or Pet, but translation in the other 
direction is difficult and often only ideas can 
be used. 

This is an advantage for non-ZX-80/81 users 
as many very clever programs and subroutines 
have been published for ZX-80/S1 which can 
be easily and usefully translated for use on 
bigger machines. 



One final warning. If the program to be 
translated contains Peek/Poke siaitmcnis — or 
their equivalents such as Deek/Doke, Exam' 
Fill and Fetch/Stuff — leave well alone unless 
the listing includes details of the reason for 
these statements and you are confident you 
can identify equivalent Peels/Poke addresses 
on your own machine. 

Having decided on translating a program, 
you need a strategy to ensure it is done in a 
systematic way. Read the whole listing and 
mark any line which contains any statement 
you do not recognise as part of your dialect. 
Then go through, line by line, typing in the 
program, and each marked line can be altered 
to suit your dialect. 

In many cases the necessary alterations are 
simple and obvious but some will be more 
difficult — the program may contain 
statements which you do not understand, or 
statements which your machine is not able to 
mimic. In the November issue, Guy Brooke r 
offered a useful little subroutine for drawing a 
line between two points on the video screen, 
This program was for the EX-81 and is repro- 
duced here with the lines containing state- 
ments not recognised by my Basic dialect 
marked with an asterisk. 

I have added two lines at the start of the 
program and changed the last one so it runs a* 
a program rather than as a subroutine. This is 
good strategy in complex programs as ii allows 
separate sections to be translated and tested 
individually. 

10 PRINT "1ST POINT COORDINATES", 

IMPUT XI, ¥1 
20 PRINT "2ND POiNT CO-ORDINATES"; 

INPUT X2, Y2 
30 LET G - 
40 LET H = 
"50 LETX x X2^X1 
60 LET Y - Y2-Y1 
'70 LET Z - ASS X 
*S0 IF A8S Y > Z THEN Z = ABS Y 
90 FOR F 1 TO Z 
•100 PLOT G + XI, H + Y1 
110 LET G * G *■ X/Z 
120 LET H = H + Y/Z 
130 NEXT F 
140 END 

My computer accepts assignment statements 
with or without Let, so I deleted all Let 
statements and concentrated on the marked 
lines 70, 80 and 100. My dialect required 
brackets around the argument of functions, so 
I added them. With regard to line 100, this 
simply switches on the indicated graphics 
block on the ZX-S1 so I replaced it with the 
equivalent from my Basic dialect and 
produced the translated program: 
10 PRINT "1ST POINT COORDINATES": 

INPUT XI, Y1 
20 PRSNT "2ND POINT COORD! NATES - '; 

INPUT X2. Y2 
30 G - 0: H^0:X - X2 ~ XI: Y - Y2 Y1 
70 Z = ABS (XI 
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80 IF ABSIY1 > Z THEN Z ^ ABSIY) 

90 FOR F - 1 TO 2 
100 SET fG + XI, H + YD 
1 10 G = G + X/Z: H = H + Y/Z 
130 NEXT F 
140 END 

Moment of truth 

Now the moment of truth. Type Run and 
test it. In my case it worked and I have a very 
useful subroutine for use in future 
programmes when drawing graphics. Perhaps 
it did not work for you. If not, further trans- 
lation is necessary. Two faults could occur: 
your computer may have returned a syntax- 
error prompt. If this is the case, it has 
identified another line which needs 
translation. 
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FOR YOUR MACHINE 




The other fault is more difficult to handle. 
Perhaps the translated program ran but 
produced the wrong results — as it would on a 
TRS-80 with 32 characters selected- If this 
was tht case when you tried you must look at 
the logic of the translated program and see 
why it does what it does rather than what it 
was intended to do. 

A possibility not to be overlooked when 
faced with this problem is difficulties with 
integer and non-integer arithmetic — does 
your machine have the same type as the 
machine for which the program was written? 
In this case, the program was written using 
integer arithmetic, but the Set statement, or its 
equivalent, has an implicit Int function on 
most machines so this does not matter. 

The InkcyS or its equivalent, is often used 



and causes difficulties in translation. InkcyS is 
used in TRS-SO level 2 Basic to read a 
character directly from the keyboard without 
waiting for the <enterX It is used in a loop 
such as 
10 IF INK£YS - "X" GOTO 100 ELSE 

GOTO 10 
or 

10 AS ^ INKEYS: IF A$ =■ "X" THEN 100 
ELSE 10 

which waits until the X key b pressed then 
moves on to line 100. 

Some machines have similar statements, 
which you will recognise if you have one. For 
example, Pet users will recognise this function 
as similar to that of Get AS. Many machines 
have no equivalent statement, and short of 
using a normal Input statement, their owners 
may be in trouble- 

However, let us reflect for a moment. After 
pressing a key, what happens to the character 
whik the machine waits for additional input or 
the <enter> command? The answer is that it 
is stored in the keyboard buffer, So all we have 
to do is look at the buffer to see if a key has 
been pressed and wc have our InkeyS 
statement. 

Unfortunately, it is not always as easy said 
as done. First where is the keyboard bufier* It 
must be in the RAM somewhere. If you do not 
know where it is in your machine and the 
instruction book does not help you, it should 
not be too difficult to find, as it must lie 
between the ROM addresses and the first 
RAM address available for a Basic program. 
Once the keyboard buffer has been identified a 
short machine-code program is the best way of 
producing an InkcyS statement. If you have a 
2X-80 the required program is: 

10 REM XXXXXX 
20 LET A = 16426 
30 POKE A. 219 
40 POKE A + 1, 
50 POKE A + 2, 1T1 
60 POKE A + 3, 38 
70 POKE A + 4, 
80 POKE A + 5, 201 

With this routine at the start of the program ; 
the InkcyS statement can be mimicked with 

LET A - USR 1164261 
but remember to bed it in a loop. Similar 
routines can be created for other machines. On 
the UK J 01, for instance, the equivalent 
routine would be: 

10 FOR I - 592 TO 619: READ 2: POKE I.Z; 

NEXT I 
20 DATA 173,79,2,240,5,32.231,249,208,4.141, 

19,2,96,32 
30 DATA 0.253.169,0,141,79,2,169,1,141,20, 

2,96 

This program should be loaded, run and 
Newed. Then the InkcyS statement could be 
simulated by: 

100 POKE 1*1,80: POKE 12,2: POKE 681.1 
110 X - USE4X): Z = PEEK I531):IFZ* 



D GOTO iOOQr GOTO 110 

If you cannot face machine code, the In key 5 
statement can be mimicked from Basic. At the 
start of your program, set up a cross of 
swiicbcd-on pixels, as shown in figure 1 } in 
some corner of the display. 

When you require the InkcyS input, use 
cursor control or Print (S> to place the cursor 
in the centre of the cross. Use of the up-, 
down-or back-arrows or the space back, at this 
stage will blank one of the four pise Is on most 
machines, so here is our InkcyS function. 
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( Figure L 

All you need is a short routine to test each of 
the four pixris io check if if b on oj off, 
branching as indicated by the result. Do not 
forget to reset the pixels and replace the cursor 
if you want to use the function again. 

I hope this has whetted your appetite for 
more. However, you must help too. If you 
write saying what problems you would like 
discussed in future issues, I will endeavour to 
try to accommodate as many requests as 
possible. Further, the whole effort is wasted 
unless you try to translate programs from one 
dialect to another. 

Finally, if you have discovered any good 
routines to simulate specialised statements 
from other, Basics write and let me know and 1 
will add the best, with acknowledgment, io 
future articles. Next month t will discuss, 
among other things. String control and Prim 
@ statements. 
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Jeremy Ruston assesses the 
BBC machine's colour graphics 
and shows how its powerful 
butlt-in Basic can be used to 
provide some spectacular 
effects on the screen. 

THERE ARE a number of techniques you can 
use to produce startling results with the BBC 
Microcomputer's graphics facilities- Hidden 
in the back of the provisional user guide of the 
BBC machine you will find mention of the 
command VDU 19. It enables you 10 change 
the colour of an area or spot of colour on the 
screen, without having to redraw the object. 
Users or the Atari 400/300 will recognise this 
facility as the equivalent of their Set Color 
command. 

To u« this command effectively, you have 
to thmk about colour graphics in a new way. 
Rather than consider blobs of colour, think o( 
the screen as being divided into a number o( 
squares, where each square, or pixel,, can hold 
a number. This number is restricted in 
magnitude by the graphics mode you are 
considering: 
Mode - to 1 
Mode 1 — to 3 
Mode 2 - to 15 
Mode 3 - lo 1 
Mode 4 — to 1 
Mode S — to 3 
Mode 6 - io 1 

The machine is set up in such a way that 
each number corresponds to a specific colour. 
In modes 0, 3, 4 and 6, a piste] holding the 
number will appear black, and a pixel 
holding 1 will appear white. In modes I and 5, 
the relationships are: 

- black 

1 — red 

2 — yellow 

3 - white 

In mode 2 the relationship is: 

- black 

1 - red 

2 — green 

3 - yellow 

4 — blue 

5 — magenta 

6 - cyan 

7 — white 

8 — flashing black white 

9 — (lashing red cyan 

10 — flashing green .'magenta 

11 - flashing yellow /blue 
\2 — Hashing blue;' yellow 

13 - Hashing mayenta green 

14 — flashing cysn/red 

15 - f fashing white /black 

The intriguing possibilities soon become 
apparent once you realise that all these 
relationships can be changed by executing a 
command of the form 

VDU 19 , colour number. colour,0,G,G 

where 

colour_number 
is a number in the range of those shown in the 
first table. Colour is a variable with any value 
from to 15. After this statement has been 
executed, any pixels holding the number 

"colour number" will assume the colour 

indicated by "colour", according to the second 
table given. 

There are many applications for this 
command. If you first set the pixels of a 
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graphics screen to appear biack no matter what 
number they hold, and you then draw a 
complex shape or pattern before restoring the 
normal relationships with VDU 20, it will 
appear that the drawing has been instant- 
aneously. 

For example, this program draws a circle 
with the screen turned off, and then restores 
all the norma] colours very quickly. To (hose 
more used to an Apple's high-resolution 
graphics, this can be dramatic: 

10 MODE 5 

20 FOR colour 1 TO 3 

30 VDU 19, cotour.0,0,0 

40 NEXT colour 

50 MOVE 640,512 + 500 

60 FOR angle = TO 330 STEP 30 

70 GCOL 0,1 

80 MOVE 640,512 

90 PLOT 85,SIN{RAD(angle * TOD'SOO + S40, 

COS( RAD (angles 10)J*500+ 512 
100 GCOL 0.2 
1 10 MOVE 600.512 
1 20 PLOT 85. SI ISM RAD (angle + 20) * *500 4 640, 

COS! RAD (angle* 20)1*500 + 512 
130 GCOL 0,3 
140 MOVE 640,512 
160 PLOT 85, S I W{ RAD (angle + 30U *9D0 +640, 

COS<RADtangle 4 30»*500 - 512 
160 NEXT angle 
170 VDU 20 
180 END 

As a logical step from this example, if you 
draw many similar figures, all set to black, and 
then in rotation set each to a specific colour, 
and then back to black again, the illusion of 
extremely fast movement is created. This 
example should explain the technique: 

10 MODE 5 

30 FOR X = TO 1279 STEP 20 

30 MOVE X,0 

40 GCOL 0, !(X D1V 20) MOD 3) + 1 

50 DRAW X, 1023 

60 NEXTX 

70 REPEAT 

80 FOR colour = 1 TO 3 

90 VDU 19,colQur,4,0,0,0 
100 TJME - 

110 REPEAT UNTIL TIME - 20 
120 VDU 19. co)our,0,0,0,0 
130 NEXT colow 
140 UNTIL FALSE 

The program works by drawing a series of 
vertical lines in each of three colours in turn. 
Then each colour is selectively turned to blue 
— line 90, A time-consuming loopj lines 100 



to 1 10, of 0.2 of a second is sel up before the 
colour is reset to black. The construction 
Repeat -Until False carries out the statements 
in the middle ad infinitum. This technique 
works very well in mode 2, where you can 
have up to 16 shapes to lighten and darken in 
turn. 

Without this command it would be 
impossible to have any other colours but black 
and white in the modes which allow only two 
colours. Thus if you like the idea of purple 
text on a yellow background* try this in mode 
4 or 0: 

VDU 19,0,3,0,0,0, 19, 1,5,0,0.0 

Norice how two VDU 19 commands have 
been effectively reduced to one. 

You may have noticed on The Computer 
Programme that several programs were 



MODE Sets the computer in a 

different graphics lext mode 

MOVE Moves the graphics cursor to a 

specified position . 

GCOL 0.X Sets the current graphics- 
plotting colour to X. 

PLOT 85, X,V Plots a iri&ngle between the 
point specified and the last two 
visited . 

TIME A variable which gives the 

number of hundredths of 3 
second since it was last set. 

Program commands. 



developed on a screen with white letters and a 
striped blue background. The reason for the 
stripes is that all this text was displayed in 
mode 6, which is a text-only mode with 25 
lines of 40 characters. 

As there are only 25 lines instead of the 
normal 32, so to fill up the extra space, Acorn 
inserted some extra* black lines between each 
line of text to make the text easier to read and 
to fill the space. Unfortunately, these extra 
lines are not affected by the VDU 19 
command. 

There appears to be a bug in the latest 
version of the BBC Microcomputer's monitor: 
when 

VDU 19,0,23,00,0 
is executed in mode 6, the screen display 
became blurred around the edges, rather like a 
photograph of a fast-moving car. H 
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WHILE WE HAVE MOMENTARY 

SHORTAGE ON INTERSIL 

COMPONENT SUPPLIES, WE MAKE 

THE FOLLOWING SPECIAL OFFERS: 
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G* 



o* 
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V,C.R. 16 [RAM cartridge for ihe Vic 20); 

16K bytes in ultra fesl CMOS RAM, extendable to 32 K< 4 spare sockets for 
standard preprogrammed ROMs or 2732 EPRQMS - 

Kit E44.00, Ready built £50,00 (VAT inclusive* 



ss* 



s? 



<& 



q^-t*' DUO 1 (designed for the Atom exclusively): 

r 1 64K bytes of reliable motorola RAM, usable for basic programming supplied 

with sample programs — single 5Vy200mA supply. No PSU required. Cart be 
installed within minutes. 

Kit E&4.Q0, Ready built DO, 00 (VAT inclusive) 



s? 



«e 



^ 



** 



fc* 



Special RAM pack for the ZX81: 

The board is the smartest available, only 3" wide and 4" long housed in a 
plastic slficvp, offers 48 K bytes for basic programs, takes DIM A [96001, no 
PSU required. Amazing! H 

Kit £54.00, Ready built £60 .00 I VAT inclusive} 



&* 



& 



«P 



\& 



48340 BYTES FREE! If for TRS SO and Video Genre 
Kit £40.00, Ready built £46.00 (VAT inclusive) 

ALL SPECIAL OFFERS ARE EX-STOCK. NO QUANTITY DISCOUNT AVAILABLE. 
EXPORT AND DEALER CONDITIONS PLEASE REFER TO SALES OFFICE. 
(TELEX: AUDCOM 995337 Gl 



AND MORE 



tf£ 



c\* v 



40k 



48340 BYTES FREE! 



6* 

for TRS80 and Video Genie. 

Kit£40.00 Ready built £46.00 

EX STOCK DELIVERY!!! 
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Dl Am ujjno, K (pkmo tick] 

Acorn Al«jm I P*l MnM . . . DUK1D1 G6G02 0£l , TRS 90 m«W . . Itvtf . . . L'Vid** G«ni* moM 

"PIMM H04 m* monl l»Cnrti«f <Jct»ils On y*jr product*. C I 1 ***** *#od mc lb* H*T+ Ot&Vl frOSOw; 
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Ready built 
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32Kbyt«i 

rlam Mpaniion 


f«.00 


C&4 0O 


rse.oo 


J6&00 


HK byte* 

flam cKpanmion 
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£79.00 


— 


fW.OQ 


IZ8K bylos 

Rdm expansion 
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ns.oa 
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ft&J.OO 


I28K byt»* 

n»iTi amy far 
runhur 
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£110,00 


1SK CMOS 
Ram •xpanilon 


£4409 


£50(90 


£44.00 


f5o.ee 


1*K Epront 

Mp*<v*ion 


QC.OO 


OS 05 


oow 


OS 00 
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E'C*pt ■pacla! nfftr for fitt on VW#e Gwiia and TFJSafl muJula* 

S« *bev* 






D) ra4u*t a VAT receipt 

D I *ftdOM a eh*Quo,'pWWl order r>*y*W» W Audio Cwnetitoi-*, loc £ 

' ■pk>MochjioeiofnvAc«rH,'&«rcUYC*f<3*eCiXHiir>0 

NjnW! Mr/MK " 

□AMrm 



Mat! (or post) tor Dept YC4 Audio Computers, 87 Bournemouth Park Road, Southend on Sea. Essex. 

Tel: (0702) 613081 Telex: AUDCGW1 995337 G 



44 VOUR, COMPUTER. APRIL 1382 



Roy Burgin sets out to show 
that the speed and simplicity 
offered by Atom line labelling 
make it a system worth 
mastering. 

The ATOM'S line-labelling system is a very 
useful programming aid which is not only fast 
in operation, hut also makes simple renumber- 
ing possible without having to bother about 
Gotos and Gosubs. An added bonus is thai the 
program is easier to follow. 1 would even go so 
far as to recommend thai you do not Goto or 
Gosub line numbers but always use labels. 

Using a mixture of both systems can lead TO 
problem*, since a jump to a line number that 
has a label will result in a run-time error. You 
may think that a total of 27 labels t$ not 
adequate for a large program but as 1 will 
show s bbels can be used again and again — 
under the right circumstances. 

The 27 labels include all the inverted or 
lower-case letters plus an extra one that I will 
deal with separately as it h rather special. 

Program construction 

l'o understand the way that the labels work 
and to realise why Acorn decided to include 
them in Atom Basic, it is useful to look briefly 
at how a program is constructed and how the 
Baste interpreter sees it. A typical line in a 
program is made up of three parts plus the 
label. 

The first two bytes contain a binary repre- 
sentation of the actual line number you have 
entered, litis is used by the Basic editor for 
the normal sorting of program lines as you 
type them and also by the Basic interpreter for 
finding a numbered Goto or Gosub. 

There are no link addresses as used in most 
other Basics, so a search for a line number in 
either case involves starting at the beginning 
of the program and working through each line 
until t he line number or a greater one is found. 

Each line is seen by the system as a number 
followed by a string, so the pointer must be 
moved on by a process similar to Len in Basic. 
This can be very lime-consuming in a large 
program. 

The third byte is the position reserved for 
the label if one is included. Otherwise, it is the 
start of a string of characters that make up the 
statement or multi- statement line. This is the 
only position where a line can be labelled. 

Thc third pan is the string of characters 
which form the statement. The length of this 
string is normally limited to 64 characters by 
the size of the input buffer located at 4 100. 
That includes all the characters which form 
the line number. This size can, however* be 
increased up to a maximum of 252 characters 
and most of the Basic statements will still work 
perfectlv — see the program called Long 
Lines. 

Last character 

The list character is the final pan. The 
statement line must end with the normal string 
terminator, which is a carriage return CH 13, 
This is the character recognised by the Len 
function. 

The Basic statement line is not token ised 
but is entered into memoir exaetlv as it is 



lGfi}?i3=#S£; REM LflBLE IS INVERSE 99UARE OPEN ERACKET 

2G REM auto number/ lon« lines 

38 ft£M LORD RT #$2&0, SET UP BV TVPING RUN, BREAK, HEW OR OLD 

49 REM USE DIRECT FROM LOWER MEMQRV BV TYPING OS 

50 REM 11/C GETKEV ROUT IKE 
! tt2SES=#35FFE626 
! #28E4=#0000&0O0 
INPUT '"BEGIN RT LINE NUMBER' 
REM T-TOP OF VOUR PROGRAM IN 
T=T0P-2 



66 

90 

100 



Bi" STEP" 
LOWER MEMORY 



S, 



Ufj y=5 



120 
130 



?T=13 
T=T+1 

140 REM LIME LOOP, &TEP POSITIVE OR ZERO, NE08TIVE TERMINATES 

150 FOR J=B TO 32767 STEP 3 

168 PRINT J 

170 REM SET UP LINE NUMBER IN YOUR PROGRAM 

1S6 

20O 

2*e 



T?W&255 

T=T+2 

REM LINE LOOP, 



228 REM VOUR PROGRAM, 

230 FOR 1=0 TO 249 

24@cLlNKtt2SE0 J IF 1=0; IF?*8G=!l3;G,cl 

250 lFI=0;IF?#^=tt7F,G.s. 

2€0 IF?#30-#7F,I*I-i;T=T-i;0 t * 

270 IFI=249;P.J#7F,G.a 

280 ?T=?#30 

230 IF?T=13a=249;G.fc. 

300 T?l=i3 

310 IFI>244;P,*7 



INPUT CHARACTER BY CHARACTER AND STORE IN 
RESETTING END OF PROGRAM MARKER EACH TIME 



(ttsttng continued on next page! 



LINE LABELLING 
EARMARKS 
ATOM ECONOMY 



typed in — after binary Coding the line 
number — and can be examined not only by 
the List command buT also by PrinlS (memory 
location]!, which print* out the stung starting 
at that position. 

This simplicity is the key to the Atom's 
flexibility but can have disadvantages. Much 
is made of the ability to shorten the Atom's 
Basic keywords to one or two characters 
followed by a full stop. *l*his is Acorn's answer 
to the memory savings made by the token ising 
used in Microsoft Basics, 

Speed of execution is also improved by 
using these short form*, although in seme: 
cases the saving is negligible. For example, 
when I had Titled the versatile interface 
adaptor chip to my computer, I tested it using 
the program given in Atomic tht&ty and 
practice on page 170- 

This program times the execution of 
individual statements, and I found that the 
difference between Link and IX was only 1ms. 
However, this was exceptional and most of the 
shortened forms arc worth considering, even it" 
they do reduce the readability of the program. 

As mentioned, the construction of the 
program will affect the speed of operation of 
numbered Gotos or Gosub*. The usual answer 
to this problem, offered to Microsoft pro- 
grammers, is to place often-used subroutines 



at the beginning of the program so that they 
can be located quickly, usually at the expense 
of program structure. The same advice applies 
10 Atom Basic except that Acorn has gone one 
better by introducing the labels. 

There are 26 normal labels plus an extra one 
which is not documented by Acorn. If Acorn 
were aware of the existence of the 27th label, it 
may have been ignored because it can be used 
only under certain circumstances. 

Three conditions 

There are three conditions which cause the 
label routine to be called by the operating 
system and The first is when you type Run. 
The arcs of memory allocated to storage of the 
labels is zeroed — locations 4 3SD to 4 3C0, 
Bach label has two consecutive bytes 
associated with it; a =; #38D and # 3$£, 
b = 4 JSF and * 390 and so on. These 
locations are used to store the actual position 
of that label in your program. 

The second conditon occurs during the 
execution of the program. The interpreter 
checks the third byte of every statement line 
before execution to sec if it contains a label. If 
it does, the memory location of that label is 
stored in the appropriate slot; otherwise, no 
(continued off next page) 
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(fisting continued 



"■'"' 



20kT?2=#FF 



from previous page! 

330 T=T+1 



34@ NEXT 1 

35S NEXT J 

368 PRINT "NO MORE LINE NUMBERS" '; T=T+2 

370 REM TIHV UP AND RETURN CONTROL TO LONER MEMORV 

388dT— T-3 
390 ?T=13 

400 T?l=255 
419 *236m un 
428 ~'13=#29 
430 !i3=T+2 

440 END 



(continued from previous pagel 

action, is necessary and (he execution of the 

statement can continue. 

The final condition is when a Goto or 
Gosub involves a label. The interpreter checks 
to sec if the position of that label has been 
entered in the look-up tabic — # 38 D to 
4 3C0 — and providing the value stored is 
[ton-zero, execution of the program will 
continue from the new location. 

If the look-up table contains a zero, this 
means that the label has not vet been 
encountered and a normal beginning-to-end 
search must he made before execution can 
continue. Failure to locale the label produces 
an error message and halts the program. 

Maximum use 

Armed with this knowledge, we can now 
make maximum use of the labels available. 
Most of the labels we use will need to be 
dedicated to one particular line but there are 
many situations where a label can be used 
repeatedly in different positions. 

This particular use of labels must involve 
entry by normal progression from one line to 
the nt-M so thai the label is set or reset 
automatically and the Goto will be a back- 
wards jump to the last set position. 

This situation occurs frequently in most 
programs and the same label can be used every 
time. I usually reserve s for this purpose. A 
typical case would be validity checking of 
input which may go something like this: 
100 PRINT "PHASORS LOCKED IN' 
IIOkINPUT "HOW MUCH ENERGY TO FIRE"I 
120 IF l>E;PRINT ' ' "TOO MUCH< I YOU ONLV 
HAVE "E" UNITS" ';Gx 

130 IFI>1000:PRINT' TOO HIGH1I WE WILL 
OVERHEAT" *;G.x 

140 IF l<10;PRINT NOT ENOUGH TO 

WARM THE VALVES UP" *;G.x 
150 PRINT ' "O.K." ' 

Once the program reaches line 1 50, the label 
becomes redundant until the next time you 
invoke the phasors routine, when it will be reset 
anyway. I have a labyrinth program where I use 
the x label more than 12 times and so make a 
considerable saving on normal use. 

One problem associated with using labels is 
that of tracing bugs which always manage to 
find a way into even the shortest of programs. 
Of course, the longer the program, the more 
bugs- This problem can be greater when using 
labels because a Goto or Gosub ro a label 
ignores the line number which would 



normally be stored for reference by the error 
routine, thus leaving the previously-stored line 
number intact. Acorn covers this by saying 
that an error message telb you where it thinks 
the error has occurred which may be several 
tumps from the actual error. 

If you have already examined the I^ong 
Lines program, you will have seen the special 
label on the first line. It is the inverse-square 
open bracket and it is special because it is not 
zeroed like the rest but is left set to whatever 
value was there when switched on, unless that 
value has already been used elsewhere. 

The label will be reset when a line number 
containing it is met or it may be set directly by 
typing. 

!#3C1^* XXXX 
where # XXXX is the position in memory 
where the label is, or could be. It does not 
actually need to be there pwiding the space 
does not contain another character which is 
essential to the Basic statement. 

This opens up the possibility of a Goto of a 
Gosub to the middle of a line which as far as I 
know is not possible on any other make of 
computer, Try the following sequence. 
NEW 

10 END : PRINT "HELLO THERE" 
1*301 ** 29081 * 8203 for unexpended 
Atom! 
GOTO [Q 

End statement 

There is no other way to pass the End 
statement in this line. If the Long Lines 
program is entered into screen memory 
stoning at 4 8200, the # XXXX will be 
# 8203. An easier way to remember is to 
Follow the usual sequence for entering 
programs into the graphics memory, 
? 18- # 82 — enter graphics memory 
ne-w 

LOAD "LONG LINES" 
RUM 

press BREAK 

NEW — or OLD if you have a program in 
lower memory 

You arc now back in normal text memory 
where you can enter your own program while 
the long lines program stays intact with the 
label set. Type your program in the normal 
way until you reach a line that will not fit into 
the 64 characters allowed by the Atom, then 
tvpe 

GOTO nj or G.QD 

You will be asked for a start-line number 



and step value and you can then continue 
typing in your program, The difference is that 
now you have auto-line numbering and the 
capability of typing individual lines with a 
length of up to half a screen. 

These lines will be added to the end of your 
program with the Top marker adjusted 
accordingly. To return to normal program 
entry, press Return when a new line number is 
presented; do not use Esc. Ensure that your 
long lines are exactly right before pressing 
return as the program does not allow you to 
edit existing lines or insert new lines into a 
program — that is for the mark 11 version. 

Beyond normal capacity 

You will find that your program will Save, 
Load, l,i st and Run normally with the long 
lines intact and you will be able to edit and 
insert normal-length lines in the usual way. 
Most Basic statements will work perfectly in 
long lines but remember that you arc pushing 
the system beyond its normal capacity and 
strange things may happen. 

For instance, an Input statement with a very 
long message built into it will print out the 
message in full but forget thai n is supposed to 
be inputting. Also, a very long arithmetic 
expression will miscalculate its sums but 
continue without realising it. The limit in 
both these cases teems to be about 125 
characters which is nearly twice the normal 
number. 

These are ;he only two that I have found so 
far but there may be olhers 3 multiple If, And, 
Or statements are a possible candidate. These 
can be broken down where possible into 
smaller separate statements in a mult: 
statement line. For example: 
200 If A ANO EM0 ANDC^-0 AND O 

THEN D^ 10 
Is equivalent to 
200 IF A 0; IF B = 0; IF C - 0; IF D 0; D - 10 

The Long Lines program is very useful lor 
entering large quantities of Print statements 
such as instructions, where you often find that 
you have split a word between two lines. A 
useful tip to prevent this is to type the word 
Print, or P., and the opening double quotation 
marks. Then move the cursor with the cursor- 
control keys to the beginning of the next line 
before typing a string of characters for output. 
This way you can see exactly how it will look 
at run time while you are typing it in, making 
centring and column alignment tar caster. ■ 
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The 

Esientfial 

Software Com pany, 



Not Only 

30 Programs for 

the Sinclair 

ZX81:1K- 



Machine Language 
Programming Made 
Simple for the Sinclair - 

A complete beginner's guide to the 
computers own language - ZSO machine 
language. Machine language programs 
enable you to save on memory and 
typically give you programs thai run 
10-30 times faster then BASIC programs. 

Sinclair ZX 81 ROM 

Disassembly, no ,__.„ 

9 by Dfi. I. LOGAN 

The definitive book for 
the programmed hat 
needs those 
answers about 
the Sinclair 
ZX 81 ROM. 




mm nm 

only over 30 programs, from arcade games to the final 
challenging Draughts playing program, which ell fit into the 
unexpended 1K Sinclair ZX Si but also notes on how these programs 
were written and special tips! Great value! 

Understanding Your ZX 81 ROM - 

A brilliant guide for more experienced programmers by Dr. Ian 
Logan, this book illustrates the Sinclair's own operating system and 
how you can use it Includes special section on how to use machine 
code routines in your BASIC programs. 

The Complete Sinclair ZX 81 
BASIC Course 

last, a comprehensive text for your Sinclair ZX 81! The complete 
BASIC Course is a manual which will immediately become an 
ndispensibEe work of reference for all your ZX 81 programming 





Order Form: 



Order* lo 

The Ess*ntia1 Software Company , Dept BT 

(ViStOfitl Lid.) 01 B17 3164 

41 Bruiuwlck Cenlr*, London WClN 1AF 





iNAME: 



The- Com plat* 

Sinclair ZX 81 Ba.$iC Course 

Basic Course 

Pros rams on Cassette 

Sinclair ZX 81 ROW OiSBSWlWy 
Ptrt A - 0000M-OF54H 

Not Only 30 Pfognms/SincJair 

zxei.TK 



ADDRESS: ... Macr 'J n * Language 

I ' Programming Made Simple 



I 



Postcode - 



Understanding Your ZX 81 HOM 
Postage and Packing 
Remittance enclosed _^„^_ 



I 
£17 5013} 

I 

£ 350 D, 

£ 7.00 o 
I 

£ 6 95U 1 
I 
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£ 8.95 □' 
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REGISTERED REFERRAL CENTRE 
FOR THE BBC PROJECT 



BEEBUG SI 
BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 



IF YOU OWN A BSC MACHINE. OR HAVE ORDERED ONE, 
OR ARE JUST THINKING ABOUT GETTING ONE, THEN 
YOU NEED BEEBUG. 

BEEBUG runs a regular magazine devoted exclusivly to the 
BBC Micro (10 issues per year}. 

New program listings in each issue: 

3-D. Noughts and Crosses and Full Colour Moon Lander in 

April issue. 
Latest news on the SBC project. 

What you should know before you Order your machine - 
Hardware and Software Hints and Tips: Whet ihe Manual 

doesn't tell you. 
How to upgrade ihe A option. 
How tq add joysticks and games paddJes. 
Beginners Guide to Basic starting in the April issue. 
Reviews of the latest software. 
Discount software and hardware. 
Regular advice Clinic to answer your queries. 
BEEBUG Software Competition with Cash Prizes. 

All this and much more when yOu join BEEBUG- 
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Membership: 

Introductory offer 

G months £4.50 

1 year £8.50 

S.A.E. for further details 



BEEBUG 

35 St. Juliana Rd. 

St. Albans 

Herts. 



Mot 

Mine of Information Ltd 

Microcomputer Consultancy & Booksellers 



ru 
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OTHELL* 

A major gamp of strategy 
for the Sinclair EXol 
personal computer + 
16FCE RAM 

♦ Easy to learn 

# For ages 7tol07 

■Jfc Pit your wits against 
an inhuman intelligence! 

* Nine levels of play from 
novice to expert 

£10 

SEND FOR OUR FREE CA.TALOC3UE OF 

lOO SELECTED MICHOCOMPUTES F*OOK.S» 



Prices include P*P in UK 
Arid ZO* for delivery to Europe, Africa or the Middle East 

Orders to: Moi ( 222 )T Francis Avenue St Albans Herts 

AL36BL England Phone 0727 52801 Telex 925859 
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Its peculiar blend of skilt and 
luck marks Nim out as a 
perfect candidate for 
computerisation. David 
Lawrence's version of the 
board game is for the 
expanded ZX-81 . 

Writing a program to play Kim raises some 
interesting questions about the quality of play 
you want your micro to exhibit. This is not the 
shorTtsi Nim program possible, first, because 
it is written in such a way as to make its 
method of working transparent and secondly, 
because it contains a graphics representation 
of the game as it progresses, together with 
error messages for illegal moves. 

The secret of playing Nun is a form of 
binary arithmetic which goes as follows. To 
mate the best move it is first necessary to 
translate the number of counters in each pile 
into a binary representation, ihen add the 
binary numbers without carry. 

Thus, if a game has arrived at a state where 
there are three piles of 8,7 and 1 respectively, 
their binary represent ations would be 1QO0, 
Oil L and 0001. Proper binary addition would 
result in the answer 10000 but adding them 
together without a carry results in 1112. 

To win a game of Nim your move must 
result in a position where the binary sum of 
what is left contains only even numbers 
including zero. If there are piles of S, 7 and 1 
counters when your turn arrives, then you can 
win. If you leave the game in that state after 



your move, then a good player will beat you 
because there are odd numbers in the binary 
sum. 

Clearly, you cannot transform each of the Is 
in the binary sum to zero to calculate the 
uinmng move. That would involve removing 
3+4 + 2 from a single pile and there is no 
single pile with 14 counters. The answer is to 
find a pile which, when represented in binary, 
contains a 1 in the same position as the 
leftmost odd number in the binary sum. 

In the case of our example, the ic ft most odd 
number in the binary sum is in the S position 
and the only pile with a 1 in the S position 
when represented in binary is the pile that 
actually has eight counters so that is the pile to 
alter. 

Removing eight from the pile does not, 
however, solve the problem, since it would not 
rid us of the odd numbers in the 4 and 2 
positions of the binary sum. The solution is 
simple: starling from the 8 position, record -8 
— which rids US of one odd number — and 
move to the right along the binary sum and the 
decimal representation of the pile. 

In the 4 position wc find an odd number in 
the decimal sum, so a change has to be made to 
that position in one of our piles. The rule is 
that looking at The pile we have decided to 
work with, if there is a I in the position we 
want to change, then wc record whatever that 
position represents as a minus. If there is a 
zero in the position that must be changed, we 
record the number represented by the position 
as a plus. 

In the case of our eight pile we have now 



recorded -8 and +4. The 2 position in the 
binary sum also has to be changed and, 
following the same procedure, wc record +2. 
The 1 position in our binary sum does not 
have an odd number, so we do not wish to 
make any change to our pile in the 1 position. 
We have now reached the end of the binary 
sum and have recorded three numbers, 8, + 4 
and + 2, Adding them together gives US -2 and 
that is the move we need to make, It will result 
in piles which, represented in binary, will be 
0110, 0111 and 0001. Adding them together 
without carry gives us a binary sum of 0222 
and that is a winning position provided that 
we follow the same procedure on subsequent 
moves. 

Binary sum 

The Nim program calculates the binary sum 
in the subroutine at 1260. In the subroutine at 
1 400 the leftmost odd number is recorded in 
one siring, US, and the other positions that 
need to be changed in VS. After this, the 
subroutine at 2330 finds a suitable pile to be 
altered, the necessary move is translated back 
from binary at 1600 and following, then the 
Imove is made from 1690. 

If the program plays perfectly, then 
someone who understands the method and is 
prepared to use it fully on every move can still 
win, as long as they move firsi but anyone else 
will lose every time, which becomes a trifle 
boring. The program attempts to avoid this by 
not playing a perfect game. 

The subroutine at 2 B0 does not, in fact, 
choose unerringly the correct pile to be 
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1000 goto 1030 

llM0 SHVE -hw 

1828 STOP 

163$ OQSyJ iSie 

1040 GOSVB 1768 

:S50 COSUS 1930 

1069 IF G<n+G<2>*GO>*&C4>-HS<5>«8 T*eW PRINT -ROTTER. VOU HON,' 

1870 IF OllJ»a<2J+OO>*G<:4J+0<5J-e THEN STOP 

1630 GOSUB 1 2SQ 

ies» if G;i;*0(.2j+&aj*Q(4>*o<s^-e them print -tee-hee* i won," 

1109 IP G<I.'*9(£J | *0(3J*CJ<:o*GC3a«e then stop 

1110 IF Uf" '00000- THEN GOSUB 2220 
1 120 WTO 1034 

1138 CLS 

U40 FOfi I-l TO 2$ STEP 7 

1138 FM K-0<rVTM> TO 1 STEP -1 

1168 PRIHT AT 28-K, 1; "0* 

1170 NEXT K 

USA PRINT AT 3,1-1; "C-;&(I/7«-l >;*">" 

1190 PPIMT AT 20,1. CH*» <HS?*l/f> 

I 2«0 MEHT J 

1210 RETURN 

1220 PRIHT AT 9,0; "32 dKti" 

1230 PRINT ftT 01e."32 ***e«" 

1240 RETUftH 

1230 REM M«l»m«llUM*«M 

1260 REH BIffiRY sun 

i±?a fem *♦»•*♦•*♦*••♦*♦••«+♦•♦ 

IMA LET 6£*0 

1290 FOR I-l TO 3 

1356 LET T 1 = ^*000" 

1310 LET N-GU> 

1320 FOR J-5 TO 1 STEP -1 

l&» |P H/20ltfTtN^2> THEN LET T*<J>=*1" 

1340 LET N»]KT<H/2> 

1339 NEXT J 

1368 LETBl-VflU<T*> 

1370 LET B2»B2*B1 

1360 MEXT I 

1350 REM *****♦♦*«♦+♦**+*+♦+♦♦+ 

1400 REM FINftRV SUBTRACT 

1410 REH •»»»#*♦*»•♦»**••***••« 

1420 LET St-STRt <*2J 

1430 LET T*-* , 00O88- 

J440 LET T*(6-LEK S* TO 3>-S* 

1456 LET Ui'-'OOW©* 

1468 FOR I- I TO 3 

1478 LET H-VAL, CTKI)) 

1400 IF N/20INT(N/2> THEM GOTO 1310 

14» NEXT t 



)3» RETURN 

131* LET U*<I>--J- 

1526 LET V** "00000- 

153* FOR >1*1 TO 3 

134& LET H*VflL<Tt<J)i 

1350 IP M/20INT £K/2> THEN LET V«J>-"I- 

1560 HEXT J 

1S70 60SUB 2330 

1330 LET S-C 

... M.t4...t...(..l..llll 

l€S0 ffEn TRflMS.LP.TE FROM BIHRftV 

1610 REri MtMti *imtt 

1620 FOR 1-5 TO 1 STEP -I 

1620 IF U*<I}O"0" THEN LET S-S+2»<5-I> 

1G40 IF V*<I>-"1" AND Httl.»-"9* THEH LET S-S-2**<5-I> 

1650 IF Vf<l>«*l" »<D US(t>«T T*N LET S»S*2**<5-D 

1660 NEXT I 

1*70 REn *#tt*»t»»*«t*n#t**«» 

1689 REM ADJUST PILES 

16?0 REH ♦»•**»♦*»»♦•+•*•♦*♦*•» 

17CO PRINT AT 0,0,-1 WILL TfiKE "iSi m FROM PILE 'if 

1710 PAUSE 130 

1720 PC+.E 16437,29* 

1738 LET 0CP>*G(PJ-£ 

1740 OOSUB 1130 

1730 RETURN 

1760 REM ♦ ♦«♦•••♦•«+♦***•»#•*» 

1770 REM SET PILES INITIALLY 

1788 REM •*9***4*$*Wlm******* 

1790 DIR 0<3) 

lee* let guj-ikt (rkd#i3> 

101ft LET 0<2>»IHT <RND*13; 

1320 LET 0(3>-lNT (RN2NC27HM l.i-0<2»> 

IG30 IF &(3»16 THEM LET G<3:>»16 

I84fl LET G<4,— |UT <RNlt*<30-G<3>-G<2>-GU>>> 

18S0 IF G<4?> 16 THEN LET G<4>=16 

I860 LET &<S>»32-GC4>-CfJJ-i3t2)-Gci s 

1S70 IF G<3» 16 THEN GOTO ISOS 

1330 GOSUB 1130 »v 

l&Se RETURN 

i^ee peh ♦#*++*♦*#♦»++*+»♦»«•*• 

15 lb SEM MCEPT HOVE 

1920 PEn ♦«♦♦♦+**»**+##+♦•**♦«« 

1330 PRINT AT 9,0, "WHICH PILE - - 

1^40 INPUT HI 

15^0 PRINT fl] 

1966 IF m<£ AND Pll>0 THEM GOTO 2026 

197G PRIMT AT 0,0, -THERE ARE 0?fl.V FIVE PILES." 

1988 PiiUSC 180 

1530 POKE 16437,255 'fating continued on next paget 
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altered; it simply picks the first one that looks 
likely to be the correct pile. Usually, ir will be 
right and will play an unbeatable game. If, 
however, you can sec from experience where it 
tends to go wrong, you can play to its weak- 
nesses, even if you are in a losing position, 
making it more like a game against a human 
opponent. 

Another solution is to allow the program to 
calculate a perfect move every time but 
introduce random mistakes. ITiis can be 
achieved by replacing lines 2370 to 2400 with 
the following: 



2366 LETN1 = G-I 

2370 FOR HI TO 5 

2375 LETN2=G[i> 

2380 FOR J = 1 TO W 1 

2385 LETN2MNTIN2/2I 

2390 NEXT J 

2400 IF N2/2<> INT (N2/2) THEN GOTO 2430 

Making these changes will result in the 
program playing perfectly. A fun her line 

1455 IF RMD < .2 THEN GOSUB 2220 

will produce a random move every five moves 
or so — more if you replace .2 with a larger 
figure. 



One final change you might like to make is 
to increase the speed of the game when you arc 
in a winning position. The program, as given 
assumes that you are in a winning position, 
lis best tactic is to take only one counter, thus 
prolonging the game as much as possible and 
giving you time to make a mistake. This is 
done by the routine at 2230. Altering line 
2300 to read 

L£TS*=INT{RND*G!P}t1 

results m more counters being taken and a 
shorter game, 
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IO30 

;ow 

20S9 

ioe* 

Z196 

■\:i- 

21 3« 
214© 

SW* 
2170 
21S0 

2i se 

2209 
2216 

:;. '•>> 

2240 

•;'■£' 
2260 
2270 
3300 
22?9 
2300 



GOSUB 1 22ft 
GOTO 1950 

IF G<m »© THEN GOTO 

PRINT AT 0,16j -NOTHING IN THAT PILE. ' 

PflJSE 100 

POKE KH37, 233 

60SU9 I £20 

GOTO 1330 

HUNT AT 0,16, -HOW flflHV?", 

INPUT H2 

PftlNT M2 

IF t*k& AND K2<>6<ni > THEN G0T& 21F0 

PRENT PfT fl, 1£,-V0U CflHT. (2 t*B£*s>~ 

pHus£ iee 

POKE 1*437,255 
GOSUB 1230 

&OT0 2*90 

LET &<M1>=C^H1>HC 

PAUSE 108 

POKE 16437,255 

QOHM 1130 

RETURN 

rem »+*++♦ •*♦+•♦* »•»•*♦♦** 

REfl SAFE POSITION 

REM »•*•++#*+***♦•+**«**• 

LET s«e 

FOP ("1 (0 5 

IF G<I.OS THEN LET P=I 

IF G<1»S THEN LET S*C<1> 

HEXT J 

LET 5-1 



2J20 
£330 

;■::■;■> 
2330 
2360 
2370 
_.,- 
2400 
2410 

:.!...• 
243« 
. 44* 
£438 
2460 
24?0 
£400 
£4» 
2S00 
2310 
£*20 
?530 
2S4fl 



2350 
2360 
£571 
2300 



GOSUB 1&70 

fcETURH 

PErl ♦ ♦+*++** + »♦+*++** + *+** 

PE« PILE TO BE i=iT£RED 

REn ***+****«+#*+♦+••«*•*♦ 

LET PILE»£«*C5-I-' 

FOR 1-1 TO 3 

IF C<f»"PJLE flH» G<1K?*P[LE THEN COTO S430 

IF 6<1>-PILE >»£»PIL£ T*€N GOTO 2430 

NEXT I 

STOP 

LET P-I 

LET Uf O000&- 

LET C=GtPJ 

FOR I»l TO 5 

IF &201MTCC/2) THEN LET WSC&-I;--"!" 

LET O-IMTCC/2? 

NEXT I 

RETURN 

REM INSTRUCTIONS 

REM *♦# NHMi *♦♦♦«•♦•*** 

PRINT '] MILL DISPLAY FIVE PILES OF -.."COUNTERS. 

OH EfiCH HOVE VOU CAN", "IHKE RW NUMBER OF 

COUNTERS. UP"* "TO ftHB INCLUDING ALL OF THEM— ".-BUT 

ONtV FROM ONE PILE. ', . ."THE WINNER IS THE 0?4E TO 

TftKE%-THE LfiST COUNTER," 

PRINT 

PRINT "PRESS HEMLINE TO CONTINUE, " 

INPUT ft* 

PETUftH 



AND FOR THE APPLE 



Sean Overend has adapted Nim 
for the Apple II to cater for 
beginners and advanced 
players alike. 

Akh-k THE CHOICE of board size has been 
made by the player, the computer displays the 
randomly-selected pieces and gives the player 
The opportunity of starting. If the player fails 
to choose within the short time available for 
the decision } the computer will start. 

The computer displays the state of the board 
after each move by the player and by itself. 
Games have to be played through 10 the bitter 
end — this is no hardship as the Return key 
need only be used once in the whole program, 
when ihe player's name is entered. 
Cumulative scores are displayed and you have 
an opportunity to change the board size, 
before entering a newly-shuffled game. 

How let ns examine the mechanics. As 
might be expected, the current state of the 
board is stored in a one-dimensional array A. 
The board size is ihe variable Z, shown on the 
screen as N. The random shuffle is performed 
in lines 350 io 370, The code for the timed 
decision "Who starts?" is ait lines 390 and 400, 
Execution is looped Z* 100 times through a 
check of the contents of keyboard input data 
location — decimal 49152 on the Apple. 

Subroutines 900, 1020 and 1 140 arc strai^hi- 
forward in that they merely request an J check 
for validity the input of the player's move 




which consists of row and number of pieces to 
be taken. They then output the current stale of 
the board on the screen. 

The interesting part of the program is the 
code that chooses the computer's move. To 
understand it, you need to know the secret of 
the Nim strategy. Fundamentally, the tech- 



nique is 10 move in such a way that you leave 
an even number of each power of two, unless 
you have reached the end-game. 

To calculate the powers of two, you need to 
analyse each row into its constituent binarv 

digits. Thus * is 2*; *" is 2* + 2 g ; ** is 

(continued on next page) 
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fconttnued Uam previous page) 
2 J + 2 1 + 2 t * and so on. You then sum the total 
number of 2 2 in the whole board, the total 
number of 2 1 and the total number of 2°. The 
move that will win is one (hat will leave an 
even number of each power of two on the 
board. The exception a the end-game, where 
you leave single pieces — that is, * or 2* — in 
all remaining rows. Obviously, if you want the 
computer 10 take the last piece, you must leave 
an odd number of single pieces. 
To return to the program, lines 460 to S10 



see if the end-game is in sight by counting the 
rows with only one piece, $> and the total 
number of rows remaining, L. If S-L or 
S + 1 ■ L, you arc at the end-game stage and the 
code is drawn appropriately, including the 
final win/lose position and the accumulation of 
the game scores. CO is the computer's score, 
SC the player's. 

If you have not reached the end-game, 
execution passes to line 840, where the power- 
of-iwo compuitr-move subroutine at line 1270 
is called. This Subroutine first calculates 



whether the board has an even number of each 
power of two, using for the purposes variables 
P0, PI and P2 as Boolean, or truth, variables 
at lines 1290 :o 1480. 

If rhc board has an even number of each 
power of two, line 2010, then any move will 
have to be made — lines 2040 to 2090. If the 
board is uneven, however, then the 
appropriate balancing moves are calculated 
and made, the code for which is divided in the 
program for convenience into groups defined 
by the number of odd totals of powers ofiwo. 
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MICRO GEN QUALITY 
PRODUCTS 



ZX81 A/ D CONVERTER BOARD 



This 4-channel analogue to digital converter, originally developed for joystick control, can be used for such 
applications as measurement of voltage, temperature, light intensity etc. 

The board fits in between the RAM pack and the ZX81. (No skill is required to make this connection, and it 
actually improves the stability of the RAM pack.) Price now only £18,50 



JOYSTICKS FOR THE ZX81, only £9.60 each 



•The most exciting add on ever for the ZX81, free yourserf of that dead, unresponsive keyboard. 

• 1 or 2 joysticks may be connected via our A/D board. 
•Turns your 2X81 into a true programmable games machine. 

• Extends the capability of the ZX81, imagine the tremendous variety of games and applications that now 
become possible. 

• Details supplied on how to use the joysticks in your own programs. 

Please note that you cannot connect conventional analogue joysticks directly to the digital input ports found 
on most I/O boards, an A/D convertor such as outs is required. 

A free copy of ZX AMAZE plus any one of the games listed below when ordering a joystick and an A/D 
board. 

Programs available 

Vi'Ml J JX*i M 1 ? iY-1 *j a E^B You've tried the rest, now try the best. 
This program has many features including an ever increasing rate of play (they'll get you in the enrJK 

only £3-95 
luite simply the best breakout on the market. 
Features seven bat angles (you won't find this one easy.) only £3.95 

^'M l\ 4YTfl Jim A very addictive arcade game. 

Bomb and shoot your way out of trouble, otherwise you are doomed to crash. Generates a different 
pattern, for a different game each time you play. On the reverse of the cassette is ZX REFLEX, find out how 
fast you really are. now only £3.95 

»IM»j:i:fc^l The original and still the best, 

• Graphic display of chessboard. * 5 levels of play. * Displays record of your moves and the computers. 
4 Board can be set up to any position, ■ Has ability to change sides or level in mid-game. ■ PLUS, 

CHESS CLOCK on reverse side, records time taken by each player. * Re seta hie function. * Single key 
entry 

NOW ONLY £6.50 

All our games are written in machine code, and can be used with joysticks or keyboard (except chess, 
keyboard only). Supplied on cassette with library case. 

To allow you to prove to yourself that our products are second to none, MICRO GEN offers the following 
terms to our customers, 

14 DAYS FREE APPROVAL ON ALL PRODUCTS 

All money will be refunded if goods are returned In good condition within 14 days of despatch, 

If you write a program which is exceptional, please submit it to us. We will offer a royalty if it is suitable. 

Please rush me: luck items required] 

MICRO GEN A/D BOARD C18.50 JOYSTICK □ £9.60 

ZX SPACE INVADERS €3.95 ZX BREAKOUT i £3.95 

ZX NEW- YORK Q.95 ZX CHESS C6.50 

MORE DETAILS 

Please add 40p towards post and packing on all orders. 

Name Cheques and P.Q "s payable to: 

Address . ., M,CR0 GEN - D *i"- yC4 

24 Agar Crascent, 

- "!■■« Bracknell, 

„„,.,„. ...........,.■.,,.«.,. Berks. 

Postcode - 



ZX BREAKOUT. It 
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ZX 81 owners 

Protos 

Keyboard is here^ 

At last! A reat. fuH S«I* keyboard in a top quality case for 
yourZX-81. 

Simply unscrew your ZX-91 printed circuit board from its 
black Sinclair case and plug into Protos. 

FULLY BUILT £64,95 inc, VAT 

• More accurate, faster typing with bigger and real Keys 

• 40 colour coded key- lops for easy reading 

• Robust, 'big J compute? construction 

• PCS prepared for more add-ons to come 

• New edge connector provided for Sinclair and Other 
manufacturers' peripherals 

• Key legends can be changed for future new ROM functions 
« Sinclair PCS fully enclosed - and room for much more 

If you feel you've outgrown your ZX-81 don't sell it for 
peanuts and movi to another system. Add it to Protos 
and make your ZX-81 grow. 

For details, large SAE. please. For orders add £2.80 post and 
packing Cheques to 'Frome Computing'. 



Protos 
Computer 
items 



[Sysi 



Frome 
Computing, 

20 Ashtree 
Road, Frome, 
Somerset, 
BA11 2SF 



BARGAIN BYTES 



FOR THE 16K ZX81 

UNBEATABLE VALUE! 

CASSETTE OF 8 PROGRAMS (50K + ) 

For fun and fortune — 

no programming knowledge needed! 

ONLY £5 

DEEP SEA ADVENTURE 1 14K). Discover the treasure chest before you 
run out of gold w strength. Levels of play from "difficult" to "downright 

impossrbte" Also has "Save Game" feature. 

BANK ACCOUNT (iSMKt, Invaluable for controlling your finances. 
Produces detailed statements and can atso keep track of credit caid 
sp*n#no. 

UNDERGROUND ADVENTURE »HW, Battl* against monsters and 
obstacles underground, A very difficult end chattenging cask. 
DEPTHCHARGE (2'4Kl, A skilful moving graphics game. Fife your 
depthcharges to Wow up enemy submarines before they destroy vour 
iWp. 

HANGMAN 11 1 V4K1. The oW lar^jlv game based on a library of 500 
words. Excetleni graphics. 

LQAN 42 " j K). Calculates repavments. time, sum borrowed or interest. 
For Bank Loans or Mortgages. 

CODCBBEAKER I2K), Vou have ten guesses at the lour digit number 

held by the computer, 

FOREIGN CURRENCY (3K). How many dollars is £110? How many 
Francs is SJS? See what your money will buy around the world! 

ORDER NOW! 

Ear ccAvanpOTie* s^npjy quote YC3 ind your mm *nd »dd'»» on irw '«■»««■» of your 
deque 'ponif onkr, and your wttwM Ion TDK tHwml w* tfrert be <Jwm!C»*<!, 
Tirit tins Otolr tOmp*!* Wttt compfrjhcnsivi in»tru«iofi* 

Send to: 

Richard Shepherd, 22 Green Leys, 
Maidenhead, Berkshire, SL6 7EZ. 
Telephone: (0628) 21107. 





ELTEC 
SERVICES LTD 

The Acorn Specialists 

HARDWARE 

ACORN ATOMS with new keyboards full ranae in stock 

BBC Machine MODELS A & B + 

accessories...,, ... stock expected March 

Full colour monitors Ibs used by the BBC) £299,00 

Green screen "Pfince" monitors 12" (High Res24MHz) £126.000 
* *NEW" GP100A Primer (improved print, wider paper} ..,£247.25 
ATOM Centronics type printer cable £1840 

6522 VIA interface chip ... £9.99 

74LS244 Buffer , £3 22 

Printer socket for ATOM £3 60 

4K Floatingpoint ROM....... -£23 00 

"NEW" ACORN96K single disk pack. £343,85 

Disk Buffer Pack & Connector., ,,,.,., ,,....,..,.„,,.„...,, £11.75 

BBC ROM SETS FOR ATOM £57.50 

ATOM Word pack ROM £30.00 

UTILITY ROMS Ext. Basic; TooJchest: RS232 from £28.00 

ATOMCALC ROM (Ideal for bjsiness) £39.10 

UTILITY ROM SWITCH <any of 4 ROMS Softswitch I £57.50 

Extra Memory — recommended ..perIK £3.20 

ATOMTEL... ..£142.00 

SOFTWARE 

Games Packs t-9 each £11. 50 

Games Pack 10 110 games for min. ATOM) .,..£11.90 

Soft VDU New character set design ......£11,50 

Maths Pack 1, Maths Pack2 .........each £11,50 

ATOM DATABASE ■ ■ ,..,.£11-50 

UTILITY PACK 1 Dissernblflr + Fast COS + Renumber, ....,.£11 50 
PEEKO COMPUTER Simulates a Micro on the screen ..,.....£11.50 

ATOM Business Cassette by J. Phipps .....E8.79 

BUG BYTE CHESS (very good version!. £900 

BUG BYTE 747 FLIGHT SIMULATOR - EXCELLENT! .£8.00 

BUG BYTE GALAX I ANS , £8.00 

ATOM Desk Diary .Address Book and Planner. £11.50 

ATOM ADVENTURES Dungeon, House. Intergalaeltc £11.50 

ATOM SYNTHESISER (very creative) £11,50 

ATOM LIFE PACKAGE. A fast version of life £11. 50 

ATOM FORTH Cassette £11 50 

ATOM FORTH User Guide. — .-.£5.00 

ATOM WORD TUTOR Pairs, Relations. Sentences, 

Su i table for Pnmary School Children. .'. ..,.,,,£11.50 

ATOM INTRODUCTORY PACK - 4 cassettes: 

1. Interactive Teaching. 

2. Financial Planning. Minicalc and Sales. 

3. Household Phonebook. Learn to touch type. 

4. Games. Attack, Connect 4, Breakout, Memory 

and Mastermind ,.,.,........ ..,,,......£23-00 

BOOKS 

The BBC's "The COMPUTER BOOK" ...„....,..„.„.... £6.75 

The NEC "30 HOUR BASIC £5.50 

Practical Programmes for the BBC Computer 

and the Acorn Atom.....,,.,. £5.95 

ATOM Business Book by J. Phipps .......£6 95 

ATOM Magic Book...... £5 50 

Getting Acquainted with your ACORM ATOM .......... ..£7.95 



ELTEC SERVICES LIMITED 

231 Manningham Lane, Bradford BD8 7HH 

Tel: Bradford (0274) 491372 

Wa accept Access and Barclavcaid by mail or phone. 

All prices include VAT, wr*rc applicable 

Add 50p UK p&p 'or ail items EXCEPT large hardware, sg Computers, 

Monitors, etc .. then add E3-CG for a S«gricor delivery. 



52 YOUR COMPUTER. APRIL 1S62 



in 



■ * • 

■ ■ 



^f^^g 




99SbM£ 



pat 



' -- ■- '■ ■ 



53-3 






-•-•■• wwt- 



-*-" j afc 




?» 



■-■"-.-.■ 



V'VcaipjCj 



PERSONAL 
COMPUTER 



■.■•■■ — *->-.,' 






■ ~ ; 



-------- 



'**??*-* 






■ ,: i T \ - -"*.~*^~t?' '"? ' 



sTBN 



SJJcS-t 



sfei 



wfKUwi: 



Eg --.--•....•• 



BT 



-"." " ; J J.V _ 



•fetfA 



".-■-"-..'.•;'-•». 



-_■■«- -■•^-..- 



■^■H 



■■1 



- 



- - . ■ ■ — 



WWlK 



Tiftr 




'-I^---*^',^- 



ittta^ 



;i*->:ci}£2« 



! * * ~ im*-T\%T' 







Sinclair ZX8I Personal Comp 
the heart of a system 

that grows with you. 



1980 saw a genuine breakthrough - 
the Sinclair ZX80, worlds first com- 
plete personal computer for under 
£100, Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair ZX81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack The ZX Printer offers 
an unbeatable combination of 
performance and price, And the ZX 
Software library is growing every day. 

Lower price: higher capability 

With the ZX81, it's still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80 

It uses the same micro -processor, 
but incorporates a new, more power- 
ful 8K BASIC ROM - the 'trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

AndtheZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer. 





Every ZX81 comes wllh a comprehensive, specially- written 

manual - a complete course m BASIC programming. If o-m 

first principles !o cc-mplex programs, 



Higher specification, lower price - 
how's it done? 

Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4] 

The secret ties in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
theZXSOJ 

New, improved specification 

• Z80A micro -processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 

• Unique k one-touch' key word 
entry: theZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 

• Unique syntax-check and report 
codes identify programming errors 
immediately. 

• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

• Graph-drawing and animated- 
display facilities. 

• Multi-dimensional string and 
numerical arrays. 

• Up to 26 FOR/NEXT loops. 

• Randomise function - useful for 
games as well as serious applications, 

• Cassette LOAD and SAVE with 
named programs, 

• 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack, 

• Able to drive the new Sinclair 
printer. 

• Advanced 4-chip design: micro- 
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 




Built: 




Kit or built -it's up to you! 

You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com- 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 





l&K-byte RAM 
pack for massive 
add-on memory. 



Designed as a complete module to 
fit yourSinclairZXBQ orZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database- 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti- 
cated ZX Software - the Business & 
Household management systems 
for example. 



the ZX Printer 
for only £49.^ 

Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha- 
numerics and highly sophisticated 
graphics, 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further inductions. 



At last you can have a hard copy 
of your program listings— particularly 
useful when writing or editing 
programs- 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

TheZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 



How to order your ZX81 

BY PHONE - Access, Bare la yea rd or 

Trustcard holders can call 

01 -200 0200 for personal attention 

24 hours a day, every day, 

BY FREEPOST - use t he no^stamp- 

needed coupon below. You can pay 



by cheque, postal order, Access. 
Barclaycard o r Trustcard. 
EJTHER WAY - please aflow up to 
26 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
and we have no doubt that you will be. 



To: Sinclair Research, FREEPOST, Camberley . Surrey, GUIS 3BR. 



Order 



iinczl3ir" 




6 King* Parade, Cambridge, Cambs.. CB215N 
Tel: (0276) 661 04 & 21282. 



Oty 


Item 


Code 


Item price 


Total 
C 




SinclairZXQI Personal Computer kit(s). Price includes 
ZX61 BASIC mar u a I , e &e 1 u des mains adaptor , 


12 


49.95 






Read y -asssm bl ed Si nclair Z X81 Pe rsonai Co mp u tc r ( s ■ . 
Price includes 2X81 BASIC manual and mains adaptor 


11 


89.95 






Mains AUaptoKs) (600 mA at 9 v DC nominal unragutated) . 


10 


8.96 






16K-8YTE RAM pack. 


18 


49.95 






Sinclair ZX Printer. 


27 


49.95 






8K BASIC ROM to fit ZX80. 


17 


19.95 






Post and Packing. 






2.95 



D Please tick if you require a VAT receipt TOTAL £ 

*l enclose a cheque/ postal order payable to Sinclair Research Ltd, for £ 

•Please charge to my Access/Barclaycard/Tfustcard account no, 

*Pieas* d*Jete^eomfjl«[# a applicable, ! I 1 I I I I I I I I 1 I L 



LJ. 



i i l i I I l I 



l I l 1 l 



Pleats print 
I I 1 I 



Nami:Mr/Mrs/Mis& 

Address: I I I L 

I 

FREEPOST -no stamp needed. toco* 
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How the ZX81 compares with other personal computers 



SYSTEM IDENTIFICATION 


ZX61 


zxao 


ACORN 
ATOM 


APPLE II 
PLUS 


PET 

:oot 


TRSBO 
LEVEL 1 


TRSSO 
LEVEL II 


ROM 




SK 


4K 


SK 


8K 


4 .JK 


4K 


12K 


GUIDE PRICE 


Basic unit - inc. VAT 

Unit plus 16K RAM (*12K RAM) 


£70 
£120 


£100 

£150 


£175 
£285* 


£630 
£630 


£435 
£530 


£290 
£360 


£375 
£375 


COMMANDS 


LIST, LOAD. NEW, RUN. SAVE 


• 


• 


• 


• 


• 


• 


• 


STATEMENTS 


PRINT, INPUT, LET, GOTO, 
60SUB/RETURN. FOR/NEXT IF-THEN 


• 


• 


• 


• 




• 


• 




STEP 


♦ 




* 


• 




• 


• 




TAB 


• 






9 




• 


• 


ARITHMETIC 


AfiS.RKD 


• 


• 


• 


• 




• 


• 


FUNCTIONS 


INT 


• 






• 




• 


• 




ATM. COS, FXP. LOG, SGN SIN. SQR.TAN 


• 






• 






• 




AfiCSIN.ARCOS 


• 














STRING 


CHF^S 


• 


• 




• 






• 


FUNCTIONS 


L£N 


* 




• 


• 






• 




ASGfCODE), $TRg, VAL. I WE YS 


* 












• 


NUMBERS 


FLOATING PT* 10 ■» 


• 






m 




• 


• 




INTEGERS 




m 


• 


• 






• 


NUMERIC 


A Z 






• 






• 




VARIABLES 


A A 20 








9 


• 




• 




M-Zft. n— any alphanumeric Siring 


• 


• 













STRING 
VARIABLES 

NUMERIC 
ARRAYS 



AS&BS 



AS to ZS 



AnS to ZriS n— any alphanumeric character 



SINGLE DIMENSIONAL 



MULTIDIMENSIONAL 



DISPLAY 



ROWS 



24 



24 



16 



24 



COLUMNS 



32 



32 



32 



40 



25 

40 



16 
§4 



16 
64 



LOW RES GRAPHICS t<7000 pixels) 



HI RES GRAPHICS Q400O0 pixels) 



SPECIAL 
FEATURES 



USR (CALL. LINK! 



PEEK. POKE (OR EQUIV) 



Sinclair software 
on cassette. 




The ultimate course 
in ZX8I BASIC 
programming* 



If you own a 
Sinclair ZX80. 



The unprecedented popularity of the 
ZX Series of Sinclair Personal 
Computers has generated a large 
volume of programs written by users, 

Sinclair has undertaken to 
publish the most elegant of these on 
pre-recorded cassettes. Each pro- 
gram is carefully vetted for interest 
and quality, and then grouped with 
others to form single-subject 
cassettes. 

Software currently available 
includes games, junior education, 
and business/household manage- 
ment systems. You'll receive a 
Sinclair ZX Software catalogue with 
your ZX81 - or see our separate 
advertisement in this magazine. 




Some people prefer to learn their 
programming from books. For them, 
the ZX81 BASIC manual is ideal. 

But many have expressed a 
preference to learn on the machine, 
through the machine. Hence the 
new c asset! e -based ZX81 Learning 
Lab. 

The package comprises a 160- 
page manual and 8 cassettes. 20 
programs, each demonstrating a 
particular aspect of ZX81 program- 
ming, are spread over 6 of the 
cassettes. The other two are bfank 
practice cassettes. 

Full details with your SinclairZX81. 



The new 8K BASIC ROM used in the 
Sinclair ZX81 is available to ZX80 
owners as a drop-in replacement 
chip. (Complete with new keyboard 
template and operating manual.) 

With the exception of animated 
graphics, all the advanced features 
of the ZX81 are now available on 
your ZX80 - including the ability to 
drive the Sinclair ZX Printer. 




ZX8I 



6 Kings Parade. Cambridge. Cambs.. CB2 1SN. 
Tel: (0376)661044 21262. 






VIC COLOUR GRAPHICS 



Nick Hampshire shows how 
you can exploit the Vic's 
graphics-character generator to 
plot high-resolution graphfcs. 

Hid {-resolution point plotting uses exactly 
The same principles as the generation of user- 
definable characters. It entails filling the video 
RAM with each of the 2>5 character codes — 
only half the screen can be used with eight-by- 
eight characters. The RAM character 
generator can then be used as a high resolution 
memory-mapped display. 

If all bytes in the RAM character generator 
are set to zero, then the screen is blank, If you 
then set one bit in one of the characters, a 
single high-resolution dot will appear on the 
screen. The relationship between a single dot 
on the screen,, the locations in the RAM 
character generator, and the code value in each 
of the video memory locations is shown in 
figure 1. 

It shows that the basis of high-resolution 
plotting is simply filling the video RAM 
corresponding to the screen area of the high- 
resolution display with successive and incre- 
mented code values. The rest is a matter of 
calculation to ensure that the correct bits are 




Figure t. Relationship between character- 
generator locations snd video memory code, 

set in each of the eight bytes corresponding to 
each of the character codes used in the video 
RAM. 

A high-resolution plotting program consists 
of two parts; the initialisation and the point' 
plot subroutine. Initialisation sets the registers 
of the 6561 for a user-definable character 
generaior t lowers the top of memory to protect 
that character generator, enters the correct 
data into the video and colour RAMs and 
clears the contents of the RAM character 
generator. 

The point-plot subroutine is called when- 
ever a point is to be plotted or erased. It 
consists of a routine to calculate, from given X 
and V co-ordinates, which bit in which byte of 
the RAM character generator is to be set or 
erased, 

It should be noted that the area of the screen 
devoted to high-resolution plotting can vary 
From just a few adjacent character spaces to the 
whole screen. To do this, the 6561 is 
initialised to display cight-by-16 characters 
rather than the normal eight-by -eight. That 
requires the RAM character generator to be 
enlarged to 4K. 
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Program K High-resolution plot of S function. 





An example ol a set of Basic routines to plot 
points in high resolution, plus lines and 
circles, is contained in program 1. These 
routines use a 2K character generator and 
eight-by-eighl characters so the display 
occupies only half the screen. The 6561 ' 
registers have been used to centre the display. 

The Vic has two modes of colour operation: 
hi^h- resolution mode and multicolour mode. 
The operating mode and the colours used are 
determined by the contents of control registers 
15 and 16 of the colour video RAM. The 
colour video RAM is located in a 506-byre 
block of memory starting at location 59600 — 
3S400 decimal. " 

If there is more than 8K of user memory, 
the starting location of colour RAM moves 
down to $9400 — 378SS decimal. The colour 
video RAM is only four bits wide, bits to 2 
are used to select the character colour, and bit 
3 is used to determine whether that character 
is in high-resolution or multicolour mode. 

The high-resolution mode is selected by 
having bit 5 of the video colour RAM set 10 

zero. This is ihe normal mode of operation 
and in it there is one-to-one correspondence 
between character generator bits and the dots 
displayed on the screen. This means thai all I 
bits will be displayed as dots of One colour and 
all bits as dots of another colour. 

Bach character has two colours, a fore- 
ground — all the 1 bits — and a background 
colour — all the bits, One of these colours is 
determined by the first three bits of the video 
colour RAM and the other by bits 4 to 7 of 
control register 16. In normal operation, the 
foreground colour is stored in the video colour 
RAM and the background colour, which is 
common to all characters displayed on the 
screen, is stored in register 16. 

This can be reversed so that ail characters 
have the same foicground colour which is also 
determined by register 16 and different back- 
ground colours set by the contents of the 
colour video RAM. Whether a common fore* 
ground or a common background is selected 
depends on the contents of bit 3 of control 
register 16. 

If bit 3 is set to 1, the display will have 
differently-coloured characters on a common 
background colour; if bit 3 equals 0, all 
characters will have the same colour against a 
different colour background. In addition to the 



foreground and background colours, the 6561 
allows the colour of the border around the 
display area to be changed. This is selected by 
bits to 2 of control register 16. 

The colours which can be displayed on the 
Vic arc divided into two groups. The first 
group has eight colours. These colours can be 
used for the foreground or video colour RAM 
stored colour, and the border. The second 
group has 16 colours which can be used for the 
background colour — also stored in control 
register 16 — and for the auxiliary colour. 
This is used only in the multicolour mode. 
The colours available in each of the groups arc 
shown in table L To lest the capabilities of 
high-resolution mode, carry out the following 
operations. Set bit 3 of register 16 for common 



A u X i I i a ry /' ba c k g m u n d B orde F / Cha ra c ter 
colours colours 

Black Black 

1 White White 

2 fired Red 

3 Cyan Cyan 

4 Magenta Magenta 

5 Green Green 

6 Blue Blue 

7 Yellow Yellow 

8 Orange 

9 Light-orange 

10 Pink 

11 Light-cyan 

12 Light- magenta 

13 Light-green 

14 Light-blue 

15 Lighl-yHlow 



Table I- Background and character colour 

codes - 

background or common foreground. For 
common foreground: 

POKE 36879, PEEK 138879) AND 247 
For common background: 

POKE 36879, PEEK 136879) OR 8 

Set the common background/foreground 
colour in bits 4 to 7 of control register 1 6. 
There arc 16 colours possible. It is the colour 
number as shown in the tabic which is stored 
in the register, as in the following example 
where variable C is the colour and is set to a 
value between and 1>5 

POKE 36879, PEEK (368791 AMD 15 
POKE 36879. PEEK (36879) OR (C'lfil 

(continued on next page) 
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(continued from previous page) 
return to normal with 

POKE 36879,27 

Set the border colour in. bits to 2 of control 
register 16. There are eighi possible border 
colours and it is the colour number shown in 
table 1 which is stored in the register, as in the 
following example were variable C is the 
colour set to a value between and 7: 

POKE 36879, PEEK (388791 AND 248 
POKE 36879. PEEK (36879) OR 

Put the colour code for each character to be 
displayed into the corresponding location in 
the colour video RAM. There arc eight 
possible character colours — see table 1 — they 
are stored in bits to 2 of the 506 locations in 
the colour video RAM. 

This is done automatically in a Print 
statement where the character colours can be 
embedded in the string as colour commands, 
[f Poke commands are used to put characters 
into the video RAM then the colour code must 
also be Poked into the corresponding location 
in the colour RAM. 

Given the column number, Col, and the line 
number, Lin, of the display plus the ASCII 
code ol" the character, A, and the colour code 
for that character, C the following routine 
will put the character and its colour into the 
correct locations in the two video RAMs: 
100 Q LlN*22~COL 
110 POKE 38400* Q,C 
120 POKE 7630 + O, A 

The multicolour mode is selected by having 
bit 3 of the video colour RAM set to 1. In this 
mode there is a two-to-ane correspondence 
between character generator bits and the dots 
displayed on ihe screen. This means that two 
bits of the character-generator matrix for that 
character code correspond to one dot on the 
screen, and the colour of that dot is 
determined by the two-bit code in the 
character generator. 

The multicolour mode is not suitable for use 
with the ROM-based character generators but 
can be very effective when used with a user- 
definable RAM character generator. This is 
because the ROM character generators are 
designed for high-resolution tnndc displays, 
where each bit in the character matrix 
represents a dot position on the screen. 

In multicolour mode, the character 
generator contains the colour of each dot by 
using two bits to represent each display dot. 
Wiih a ROM character generator, most 
characters will thus appear as an array of 
differently coloured points rather ihan a 
character. 

The two bits of the character-generator 
character matrix, which represents each screen 
dot, select one of four colours for thai dot in 
multicolour mode. The four codes created by 
these two bits tell the 6561 where to find the 
colour information for the dot, The two-bit 
code is not itself a colour code; it is simply a 
pointer to four different colour u odes, giving 
greater flexibility, as each code pointed to has 
cither three- or four-bit resolution. 

The use of a simple two-bit pointer, 
combined with bit 3 of the colour video RAM 
being used to determine the colour-display 
mode means that it is possible to mix high- 
rcsoluiion and multicolour characters in a 
display. 
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The colour of the dot can be either the 
background colour, the foreground colour, the 
exterior border colour or a special ausiliary 
colour, information on which is stored in bits 
4 to 7 of control register 15. The multicolour 
mode select codes are: 

- Background colour 

1 — Exterior oorder colour 
10 - Foreground colour 

1 1 — Auxiliary colour 

The use of the multicolour mode can be 
summarised using the following example* Set 
i he background colour to one of the 16 
colours. This colour code is stored in the 
following example in variable C which will 
have a value between and 1 5: 

POKE 36879, PEEK (36379) AND 15 
POKE 36879, PEEK (36879) OR IC*16) 

Set the exterior border colour to one of the 
eight colours. This colour code will have a 

Figure 2. Cnsrecler-matrix settings. 
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value between and 7 and in the following 
example is stored in variable C: 

POKE 36879, PEEK 1368791 AND 248 
POKE 36879, PEEK 136879) OR C 

Next, set the foreground colour to one of the 
eight colours by Poking the colour code into 
the colour video RAM location, correspond- 
ing to the location of the displayed multi- 
colour character. 

Since it is bit 3 of the colour video RAM 
which determines whether A character IS 
displayed in high* rcsolui ion or multicolour 
mode, then 8 should be added to the colour- 
code values tor all characters to be displayed in 
multicolour mode. 

Now set the auxiliary colour code to one of 
the 16 colours. This colour code will have a 
value between and 15 and in the following 
e\iimple is stored in variable C: 

POKE 3687S, PEEK 1368781 AMD 15 
POKE 36878, PEEK (36878f OR IC'16) 
Hit 3 of control register 16 has no function in 
multicolour mode but should be set to the 
normal value of 1, unless otherwise required 
when mixing both colour display modes. 

Finally, set the character matris for each 
charcter to be displayed as in figure 2. This 
example is for a, character in a user-definable 
character generator starting at location 5120. 
The character had a code value of and will 
show each of the four colours available i 
multicolour mode characters. 
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WE ARE LOOKING FOR NEW 
SOFTWARE AND WILL PAY TOP 
MONEY FOR "UNUSUAL", "FUN" AND 
"EDUCATIONAL" PROGRAMS AND 
GAMES 



JL 

ATARI- 



COMPUTERS 



WTK:!il computers 



All submissions will give the progiamers 5% 

discount on all future software. 

All software must be on tape and accompanied by 

instructions. 

PHONE WALSALL 641772 

or write to 

No. 4 CANUTE CLOSE, HIGHGATE ROAD 

WALSALL, WEST MIDLANDS 



SPECIAL OFFERS 

Tl 99/ 4A 

Plus 20 Progra ms ONLY LZWJ 

lC237.e& inc. VAT] 
Suitable lecorder, cassette caMe and ONLY £279 

library of miaed programs. (Value £50 * I IC32D.85 with VATI 

IQ% discount ofi c omm and modules and peripherals. _ 

DAI- PCI 

148K RAM, 24K HOMI 

Plus F^w 

Suitable r«cotder and library ol mljf»d 

programs including Machine Oiiyiricivtrc ONLY £596 

and Machine and Basic Language Tutor (£684 with VAT] 

CP.'M Operating System P Q.A. 
DAI Super fast Graphics Utility £15 

SOFTWARE AsMcnblef / DiMS&efnWer CO 

Word Pfoccs&oi El 5 Basic Chest £5 
DAI Twin floppy disk drive* £686 l£684 with VATI 

VIC 20 

Plus CCtSl Recorder * Program Library ONLY £189 

VIC Reorder £39 - £44.65 Inc. VAT. IC2I7 3S inc. VATl 

CCSSI ftecordfrr plus VIC Cable £25 - £28.75 ine VAT. 
Sony 16 Colour TV with 16 channel. 

Full remote ecnirol OJMLV £285 inc. VAT 

Stereo Arnplitiefs. Five vj /channel, mains powered teak cabinet. Ridiculous 
price to clear - £12 inc. VAT and psotag*. 

Ml Ml 801 " IoTbUsJnESS " 

64K RAM, 2S0A, 4 ports, twin DSDD and EDUCATION, etc 

disk drives (TOOK) CP.'M 

aii include ,t ,n UNBELIEVABLE £1,350 

(£1.552.50 with VAT] 

NofrtiiftaL sales and purchase ledgers, invoicing, stock control, etc. 

Special pricasTor prTwersT^nfiore, ' etc, -ar^svstem-PTJEASTASTT 

Computers; Carnage' Packing £3.50 e*t»a please 

"""COMPUTER CONTACT 

(SALES) 

22 BIRCH AL1 ROAD, RUSHDEN, NORTHANTS NN10 9RG 
Convenience Phone EOS 33411 56673 or 56894 

6 00 p.m. to 9.00 p.m. and weekends 

l Prices mar ctong e iwrftouf notice. Often tte sublet ro avji/afi/rfy 



MICHAEL ORWIIM'S ZX81 CASSETTES 



CASSETTE ONE 

for 1KZX81 



CASSETTE TWO 

Ten games in Basic for 16K ZX81 



"I had your Invaders React 
cassette ... I was delighted 
with this fjrst cassette," 
P. Rubython 
London NW10 

"I have been intending to write 
to you for some days to say 
how much I enjoy the games 
on Cassette One' which you 
supplied me with earlier this 
month. Please let , , . into the 
secret of your first time load 
every time!" 
E.H., London SW4 

Just two our of over 20 

unsolicited testimonials, 



INVADERS MK) 
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PHANTOM ALIENS 



BUG SPLAT 



1PR1 




Cassette One 1K machine code programs; 

React. Invaders, Phantom Aliens, Maze of Death, Planet Lander, 

Bouncing Letters. Bug Splat. 

IK Basic Programs: 

I Ching, Mastermind, Robots, Basic Hangman. 

PLUS Large screen versions of Invaders and Maze of Death, ready 

for when you get 16K. 

Cassette One costs £3.80. 
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RECTANGLES 




PENNY SHOOT 
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Cassette Two contains Othello, Awari, Laser Bases. Word 
Mastermind, Rectangles, Crash, Roulette:, Pontoo-n. Penny Shoot 
and Gun Command. 
Cassette Two costs £5- 



Recorded on quality cassettes, sent by first class post, from: 

Michael Orwin. 2G Brownluw Road, Willesden. London IMW10 9QL. (Mail Order only please! 
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As seen on HHC TV "Computer Programme" 

*BIG EARS* 



^ 



G o f j 



^ 



Oakleaf Computers 

fducitton HobbyiH * Small Buimci. Compulen 



LTD 






SPEECH 
INPUT 
FOR ANY 
COMPUTER 

HuQ«ly successiui Speech "Recognition System. 
cpmpieie with microphone, software and lull instructions 

BUILT TESTED & GUARANTEED ONLY 

PLEASE STATE COMPUTER: UK101. SUPERBOARD. NASC0M2, 
VIC 30. MICRON ZXBO/ftl. PET. TRSBO. M2B0K. APPLE II. 3BC MICRO 






£49 



IT'S NOT 

JUST ACORNS THAT 

LOOK BETTER ON AN 

OAK TREE 



ZX80 ZX81 

MUSIC SYNTHESISER 

+ 16 LINE CONTROL PORT 



Play 3-part music, scund effects. 

drums etc Full control of attack, decay 

and (rftguancy, inpyt'Oyipul fines prpvi dr? 

contnel and monitor facility (op Home Security. Robot Control. 

Model Railway, etc. etc. Works with Of without 16K RAM. 

Add keyboard to mak* * live performance polyphonic synthesiser' 
Full instructions/software included. f* J f\ f*~ /\ 

AMAZING VALUE AT ONLY till hU nrm 

*- ■ V-WV |M«t 
f25,50 (BUILT) 



COMPUTER STAND 
IT SUITS 
APPLE 

PET 
ITT 2020 
SORD M23 
& MANY 
OTHERS 



Eiita 23 way cannector ar £2.50 

The "ComiKKer" muse program [l-BKI £6.00 



COLOUR MODULATOR 

RGB n, PAL: UHF duT Infll (Of 2X( 



KIT £12 
BUILT £18 



UK101/N ASCOM COLOUR GRAPHICS 

inc. Modulator. SMI tn& be;i selling systeml 



Please add VAT at 15% Eo all prices. 
Barclay/Access orders accepted Py telephone 



WILLIAM 
STUART 

SYSTEMS Ltd 



Dower House, Bitten cay Road 

Herongaie, Brentwood, 

Essex CM 13 3SD 

Telephone: Brentwood 10277)310244 




Kir £45 

BUILT £60 




PHIPPS ASSOCIATES 

(Mail Order OeptB) 

St, Epsom Si 



99 East St, Epsom Surrey, Tel 03727 21215 
s==^= — ^-~ quoting your cred it card N^ 24hr phone servici 

^REQUIRE 16K RAM £ir Mail 'Euro pe plus 70 p Elsewhere plus £1.70 J 
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Computing the remedy 
for human handicaps 

To mark Information Technology Year, Your Computer is 
sponsoring a major competition whose aim is the develop- 
ment of imaginative and useful devices through which dis- 
abled people can make use of microcomputers. John 
Dawson sets the scene 3nd lays out the competition rules. 



A computer expert claimed recently (hat | 
we art making use of only five percent of the 
microcomputer's potential. Another expert 
said that home computers are nothing more 
than toys — nobody has any applications for 
the computer that demand the use of 
automatic data-processing equipment. 

For example^ you can add up the cheques 
you have issued in a month and the money 
thai has been credited and debited to and from 
your account without having access to a home- 
finance package on a microcomputer. There is 
no absolute requirement for you to have a 
microprocessor to gain control of your central 
heating; Monopoly, snakes and ladders and 
chess were all successful games before the 
University of Manchester built the first digital 
computer. 

Bright ideas 

The Your Computer competition for 
microelectronics for the disabled means that it 
does not matter whether you have a computer 
or whether all you have are bright ideas — you 
can enter. 

First, let us reject the idea thai the disabled 
arc freaks of nature who ought to be kept out 

Figure 2. Current possibilities for input and output of information. 



of sight in hospitals built when Victoria ruled 
the Empire. People who are disabled or 
handicapped are just people who are less able 
in some area than you or I. We are all disabled 
in some way — I am overweight and cannot 
run; others arc handicapped mentally because 
of an accident at birth, still others are 
physically disabled because of polio, spina 
bifida or motorcycle accidents. 

There is a spectrum of disability with no 
arbitrary break- paints and each of us may 
become disabled at any time. Growing old 
imposes handicaps on many people, and as 
acute health care in the U.K. improves, so 
more people will have to face the chronic 
disabilities of old age. 

Microelectronics and computers promise 
enormous gains to people who are less able in 
one area or another than the "average" person. 
Many of the most useful aids are extremely 
simple in design. For example, some are 
designed for basic tasks such as helping 
someone into or out of ihe bath or to use a 
lavatory. 

However, many of the aids examined by the 
Institute for Consumer Ergonomics at 
Loughborough University have failed to do 
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manufactured versions. 


Muscle potential Research on direct electro- 
physiological control of 
artificial limbs and also on 
direct brain electric signal 


Character 


A number of manufactured 




Control of external units. 




Figure t. Human "input-output channels 



what a user wants because of bad design — not 
ali aids for disabled people meet the needs of 
the people who will use them. 

From a seat in the bath to the most 
sophisticated microcomputer program, an aid 
for the disabled must succeed on two counts — 
technical engineering and ergonomics. 

Microelectronic aids for the disabled need to 
be: 

■ Reliable 

9 Compatible 

■ Durable, strong and safe 

Ideally, a microelectronic aid that is about to 
fail or is actually failing should notify someone 
other than the disabled person that it will no 
longer be able to carry out its designed 
purpose- If it is made for somebody who is not 
severely handicapped it should "fail 
gracefully", and allow the handicapp*ai person 
to call for technical assistance, 

An increasing number of microelectronic 
aids for the disabled will be marketed in the 
U.K. Compatibility between different pieces 
of equipment is important in increasing the 
size of the market, and reducing production 
costs. 

Joystick control 

For example, a joystick control might be 
used to mote chess pieces on an electronic 
chessboard. The physical layout of the 
connecting plug and socket between the 
joystick and the computer as well as the 
allocation of signals to each pin should be 
arranged according to a published standard. 

Durability, strength and safety are all 
impor:aQi in the [L-J.iiical design of micro- 
electronic aids. The person using a piece of 
microelectronic equipment should be 
reasonably certain that it will continue to work 
for the foreseeable future. Similarly, the 
designers of equipment for the disabled must 
be aware that handicapped people may be 
caught off balance more easily than an able 
person and may lean heavily and suddenly on 
anything that comes to hand. 

A disabled person may fall and pull on 
(continued on next page? 
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(continued from previous page} 
connecting wires or m3y be unable to get up 
again m order to reach an alarm switch. If a 
handicapped person is going to use a 
suck/blow switch for putting information into 
j computer it is important that the mouthpiece 
and the switch arc electrically isolated to 
accepted safety standards. A person suffering 
from epilepsy, unstable diabetes or who has 
serious heart disease may need to lake 
particular care with any equipment thai moves 
or could i rap a hand or an arm. 

Ergonomic study 

Ergonomics is essentially the study of 
people a i work and, in this context, how 
people work with machines. ITa machine or an 
electronic device is to be acceptable to a person 
it is important that the machine should feel 
right to its user — it should create a sense of 
consistency and security. In addition, the 
machine should be as simple to use as possible. 

A mkroekctrook aid or a machine should 
be comfortable to use — otherwise the person 
may be tempted to give up, or to make excuses 
that the machine is not what they want, or to 
say it is inaccurate, or simply to reject it out of 
hand. 

Anybody using a machine will do it better if 
the device is satisfying to look at and if it is 
seen to enhance rhc appearance of the user's 
environment. 

The Your Computer competition is about 
using your computer to design something thai 
will help other people. I cannot introduce it 
better than by printing a letter from a speech 
therapist in Scotland; "We read the article on 
IT 82 in Therapy with much interest. Here at 
our residential school we fund it difficult to 
equip out very severely physically-handi- 
capped children with suitable input switches 



for the electronic aids available. Also, we are 
trying to learn as much as we can about micro- 
computers in the hope rhat eventually they 
may be available here, too. 

"Any information we can get on literature 
on the subject would be most welcome. We 
ran a day course m November and we were 
overwhelmed by the response — so the need 
and interest is there. One of our biggest 
problems is adapting switches for certain 
children as we have no technician — also these 
switches are so expensive. If they were on the 
mass market it would be marvellous". 

The prizes and rules of the competition arc 
described at the end of the article and you 
should note that there are two groups in the 
competition — one for people under IS years 
old on 31 August 1982, and the second for 
individuals or clubs and organisations with 
access 10 hardware and software. 

You need to write not more than 2,000 
words describing a special-purpose device to 
accept information into a microcomputer from 
someone who is disabled, using that input to 
control programs that will carry out a useful 
function for that person. 

Practical needs 

In group I the judges are looking for 
original and stimulating ideas, organised 
around the practical needs of someone handi- 
capped in a particular way. In group 2, the 
judges hope to sec a working, prototype device 
with a small computer program that can be 
used to control ordinary, commercially- 
available software. 

Figure 2, taken from a National Computing 
Centre publication, Betigning Sytrems for 
People, may stimulate your imagination, it sets 
out the state of the art in 1930 for in- and out- 
putting information for computers. 



Competition Rules 

■ The competition will be divided into 
two sections: group 1 for people 
under the age of 18 on August 
31.1932; and group 2 for alt other 
individuals, clubs and organisations. 

■ All entrants must write up to 2,000 
words on building a device to which 
will provide practical help for disabled 
people. This must take the form of a 
device which will help disabled people 
to use a microcomputer keyboard, or 
a device which works in conjunction 
with a microcomputer to allow a 
disabled person to perform an activity 
which their disability normally 
prevents them from performing or 
enjoying , 

■ Entrants for group 2 Should also build 
a prototype device. 

■ The winners of the competition will be 
the individual , croups or clubs who, in 
the opinion of the judges, invent the 
most original and useful device for 
disabled people to use with a micro- 
computer. Preference wilt be given to 
entries which make the widest 
possible use of commercially-available 
equipment and commercial Or 
published software. 



■The names of the winners will be 
printed in the January 1983 issue of 
Youf Computer. 

■ ft is hoped to announce the winning 
entries St the Information Technology 
Year 1982 conference to be held at the 
Barbican Centre, London, in 
December. 

■ Entries to the competition cannot be 
acknowledged, 

■No employees of IPC Business Press 
or their relatives may enter the 
competition. 

■The decision of the judges is final. 

■ No cortespondence on the result of 
the competition will be entered into, 

■ IPC Business Press assumes no 
responsibility or liability for any 
complaints arising from this 
competition. 

Prizes 

■ The winner of group 1 of the com- 
petition wilt be awarded a BBC 
Microcomputer. 

■The winner of group 2 of the 

competition will be awarded an Epson 

MX -SOFT printer, 
■The top 10 runners up will receive 

copies of Astmov, a word-processing 

package for the rVticrotan. 



Traditionally, mass-producing and 
marketing the product are neglected areas. 
The cost of the product is important set 
against the cost of existing products and the 
value of the device to a person who is elderly 
or disabled. The compatibility of the device 
with other microelectronic equipment may be 
■ crucial factor in a company's decision to 
market an aid. 

Distribution question 

How is the device to be distributed? Would 
it be sold directly to people who are handi- 
capped through High Street retail shops or 
will it have a limited distribution through 
charitable organisaiions specialising in helping 
the disabled? What is the market for the 
product? 

Is the aid something that will extend the 
performance of all the 960,000 handicapped 
people in the U.K. or is it Intended for a more 
specialised market, helping those who are 
severely disabled or j conversely, those whose 
disability while not severe is comparative! v 
specialised? Is the product easy to service after 
it has been sold? How long will U take a 
service engineer to find and what spares and 
equipment will he have to carry to put the 
device hack into working order? 

The use of microelectronic aids for disabled 
people presents the technical design, ergo- 
nomics and marketing factors in sharp, black- 
and-white relief. However, all these questions 
arc important to the development of micro- 
electronic equipment in general. 

Thinking about design for the disabled has 
valuable spinoffs for people who are not 
handicapped. Good design is universal and if 
you succeed in making something that is 
attractive and can be used easily by an elderly 
or handicapped person, the chances are that it 
will also be successful for a large number of 
able people looking for a tool to earn' out a 
particular job. 

Piecemeal research 

Do not be discouraged from entering the 
competition by the work already being done in 
this area. So far, research into the needs of the 
disabled has tended to be piecemeal and unco- 
ordinated. While the Department of Industry 
is discussing a plan, costing perhaps £2 
million, to take computerised aids available to 
disabled people during Information 
Technology Year, the Department of Health 
and Social Security — formally responsible for 
providing technical aids for the disabled — is 
not enthusiastic about new schemes because of 
the novel technology that is involved. 

The Health Section of Information 
Technology Year 1982 will encourage the 
marketing of the winning designs in the com- 
petition and will ensure that the investors of a 
successful design receive an adequate royalty 
for equipment that is sold. CAP Scientific Ltd 
is an offshoot of Computer Analysts and 
Programmers Lid and the company has agreed 
to assess the entries to the competition with a 
view to production and subsequent marketing. 

Entries for the competition must be sent to 
John Dawson, IT 82 Health Section, Your 
Computer, IPC Electronic Press, Quadrant 
House, The Quadrant, Sutton, Surrey, SM2 
5AS, and must arrive not later rhan 3 1 August 
:vs; ■ 
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VIC 20 DOMESTIC 
CASSETTE INTERFACE 

Why purchase a special cassette deck at twice the price 
when you may use our interface on your existing home 
cassette player? £19. 55 inclusive of VAT plus CI. 50 
P & P. 

VIC 20 3K, 8K and 16K RAM expansion packs at £24,50, 
£40,25 and £63.25 respectively, including VAT plus £1,50 
P &P each. 

The 3K attaches to the enhanced 16K RAM pack costing 
£74,75 to give 19K RAM. 

The 8K RAM pack may easily be expanded to the 16K by 
the simple insertion of additional I.C.'s, as the sockets 
are provided on board in the price. £5.75 for each 2K. 

Battery RAM backup is available. 

All contained in neat specially designed cases, 

ZX81 T6K RAM EXPANSION PACK 
Quite simply good value for money at £34.50 including 
VAT plus £1,50 P & P. Contained in a neat specially 
designed case. 

Junior Maths Pack One to run on 1K RAM ZX&1 — five 
helpful programmes on cassette for £5.75 inclusive. 
Logic, Sums, Nimb, Division & Money. 

CEL Customised Electronics Limited 

Winker Green Mills, Stanningiey Road, Armley. 

Leeds LS12 3BB. Telephone 0532 792332, 

155 Marton Road, Middlesbrough, Cleveland 

TS4 2SN. 

Telephone 0642 247727. 



MAILING LIST 
PROGRAM 

ZX81-16K 

• Entry and retrieval of 30 business 

names /addresses/ telephone numbers, sorted 
alphabetically; 

• Selective display or print (if ZX printer available) 
on up to four selection parameters; 

• Modified version also included for 

family/ domestic use, storing birthdays instead of 
telephone numbers; 

• C 60 cassette includes audio user course as 
supplement for documentation supplied. 



Ptease send cheque/ PO fot f$, 75 to: 

Dept. C 

Norfolk Computer Agency 
5 Conway Road, Sheringham 
Norfolk NR26 3DD 







start Computing 
in cambridge 

For I es S t h an £ 1 00 you can launch yo u rs e 11 1 n 1 o t he wor Id of 
computing with your own system At Cambridge Computer 
Store our "Budget Micro" department offers an exception* 
ally wide range of inexpensive machines, all generally on 
demon si ratton, available from stock arnd fully supported by 
our enthusiastic staff, 

■ Sinclair ZX61 

■ Acorn Atom 

■ Commodore VIC20 

■ Tandy Colour Computer 

■ TflS-80 Model 1 

■ Sharp Pocket Computer 

■ Low- cost peripherals 
Make the fight staff Visit us at: 



Cambridge Computer Store 

! Emmanuel Strse?, Cambridge CB1 1 N£ 
Telephone (0223) 65334/5 
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MAIN GENIE DEALER 

Premier Publics lions now offeriheFULL range of Genre equipment, including expander boxes, disk drivesand video monitors for ihe 
Genie and TRS80 Hit range. Samples prices . , . 

See us at 

Stand 536 

Computer Fair 



GENIE I with cassette deck 

GENIE H with numeric pad 

40 track disk drive IEG400I 

32K Expander Box IE63014I 

12inch black & white monitor 

Sinch high quality monitor 

Par a lie! Printer Interface 



Ot9 95 inc 
£334.95 inc. 
£219.95 inc 
£214.99 inc 
£69.95 inc 
£92 00 inc 
Q7.96inc 



PREMIER WORD PROCESSOR PACKAGES 

Premier offer a wide range of WP packages for the hobbvst and small businessman, star ling (ram as little as O70, AH use our 
phenomenally Successful WORD4WORD word processor which was our lop- setting bu&n&ss program in 1981, Most of the packages 
u» the CENTRONICS 737. a superb printer which a capable of correspondence quality output with three Type faces, true 
descenders, sub/superscripts, underlining AND proportional spacing. The W0RD4WORD supplied makes full use of Ihe above 
features, and gives true right Justification in proportional mode, whether the text is a latter or a series of columns. All disk based 
packages are supplied with DOSPLUS 

WP\ W4W ♦ GENIi It E389-95 

WP2 W4W + GENIE II + CENTRONICS 737 PRINTER - aN caWes E759.95 

WP3 W4W t 48K GENiE + 40 track disk drive - DOSPLUS ► 737 Printer E1245Q0 

WP4 as WR3. bul twin drives EI449 

WPS as WP4. but with twin double density disk system EPOA 

WPG W4W. GEN IE II. disks and a datsywheel printer Available MAY CTBA 



WORD4WORD 

STUNNING NEW TRS8Q.VG WORD PROCESSOR 

Why pay £75 to f ISO - lor a WP' W4W gives you all the 
facilities you could wish for in WP for a senislbe price. 
Amongst the feature* included are: 

FULL SCREEN EDITING & TWO WAY SCROLLING 

FULL TEXT INSERT/DELETE ON SCREEN 

GLOBAL SEARCH & AMEND 

TEXT SEARCH TOTAL TEXT MOBILITY 

TEXT FORMATTING TO SCREEN OR PRINTER 

CASSETTE DISK STORAGE OF TEXT 

VISION LOAD OF STORED TEXT 

STANDARD LETTER ROUTINES 

OVERTYPE CORRECTION 

SINGLE KEY WORD DELETION 

PAGE LAYOUT & NUMBERING 

TOTAL PRINTER CO NT R 01 

TEXT HIGHLIGHTING FOR U/L RECOGNITION 

TEXT BLOCK MANIPULATION 

COMPREHENSIVE TAB fr TABLE GENERATION 

Many other features are included in W4W. We would need 
several pages to do justice to (his superb product W4W is 
comparable to most purpose built systems. COMMISSIONED 
AND DEVELOPED BY PREMIER WITH THE HOBBYIST AND 
SMALL BUSINESSMAN IN MIND. 

Please state machine type and printer when ordering. W4W 
can cope with the Centronics 737/9 and Tandy proportional 
spacing modes. Price CASSETTE £33.95. DISK. FLOPPY 
TAPE £37 9$. 



MICROTRAIN FOR TRS80/VG 

At last you can combine two of the most popular hobbies in 
the country railways and computing, MICROTRAIN, a 
brand-new quality simularion from Premier, allows you to set 
up a network of tracks, points, stations, tunnels, bridges etc 
and then run trains to your own timetable! Signalling is 
provided either automatically or to your design. 

MICHOTAIN is a screen-based simulation. With one 
keystroke you can draw and signal Imes many scale-miles long. 
Trains can be run simultaneously and the speed and length of 
each train is user-selectable, A cursor is used to move the 
whole screen display left or right tor visual inspection of any 
part of the network. You can use any of the machine's 
graphics on-screen to build up scenery. Designs can be stored 
on so tape /disk for future retrieval. 

MICROTRAIN is a machine Code program and will run on 
any Genig or TRS80. State machine when ordering. 

CASSETTE £14.95 inc DISK (specify DOS) £1695 inc. 



TOOLKIT 2 FOR TRSSO I & lll/VG 

TOOLKIT 2 features 17 new eosy-io-remember command 
words and a machine code monitor which greatly enhance an 
already powerful BASIC 



SCREDT 



This fabulous screen editor has (he following features: 

•twin cursors for easy editing 

•two speed copying from second to mam cursor 

• complete mobility of new Cursor 
•user-definable cursor locations 
•auto r cpeai cursor movement keys 

• 27 new functions 

• useable with moat assemblers 

SCREDT also allows iho user to savn » segment of screen 
information to memory for later retrieval /editing, SCREDT is. a 
msclune code program needing less than 3K of user HAM. It is 
compatible wiih Premier's TOOLKIT II. »nd locates at the top of 
memory. 

Specify Model 1. II GENIE I. II and memory size when 
ordering. Cassette £14.95. DISK (specify DOS* £16.95 Floppy 

Tape £17.95, 



REPLACE 

VARS 

TRACE 

ABBREV 

RENUMBER 

BLANK 

VTAPE 

MC 

VARTRACE 

PAGE 

OLD 

FIND 

REMKIL 

DUPL 

LF1ND 

LVARS 

LRE PLACE 

PRICES 



I 



replace any suing, wed or variable 

gives a list of variables on screen 

see line contents as cxeculed 

26 BASIC words become single-key entries 

operates from any start in any increment 

removes unwanted spaces and LET statements 

true Vision load plus AP PEN Ding 

a full machine code monitor 

lists lines as executed plus variables 

controlled list scrolling 

retrieves lost programs! 

anyn'ng in a BASIC listing 

kills REMS1 

copy existing ime to new line 

all work to printer 



Cassette £29 95 

Disk (Specify DOS) £32 95 



POSTAGE b PACKING: Software 75p per order. E proms Discs 95p per order 

GENIE HARDWARE POA 
ALL PRICES INCLUDE VAT 



aAfttlAtClND 



Premier Publications s 



64 YOUR COMPUTER. APHIL 196Z 




RESPONSE FRAME 



Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 



MICRO ROBOTS 

I I have been an avid reader of 
\'n:ir Compiiia since Us inception 
and can assure you thai 1 look 
forward to each issue- I use a 
ZX-Sl for genera] office use 
although the moment has now 
arrived where I shall have to 
look to a larger micro- I have a 
small hand-operated box- 
making machine which has 
three movements, one of which 
includes measurement. I can see 
how to operate the machine in 
all but the measurement side if I 
were 10 Semi-auto mate it. Can 
you give me the name of any 
product or company that 
specialises in line measurement 
to an accuracy of 1mm. and, of 
course, using the ZX-Sl program 
for (his purpose? 

7 C R tra*4 
Ut'intttlmfa, 
ifail 
Thank yoV tor your comments on 
the magazine. The short answer lo 
your question is, no. We suggest you 
contact the firms mentioned else- 
where on this page. st«d in the 
advertisements in this issue, which 
(teal in hardware for the ZX-SI, bur 
doubt they could help you Next 
time you arc in London you might 
like 10 visit ihc Science Museum 
where — in [he Challenge 01 "l*he 
Chip exhibition — there is an Acorn 
Atom controlling a robot arm 
painting a model car. The robot's 
movements at all under software 
control. This may well be a numblc 
unit lor you. Although we have 
heard that a ZX-Sl robo: arm is 
possible, we have not seen One in 
action, 

PET BOOKS 

■ I would like up buy a book on 
Basic on an old-ROM sK Pel. 
covering all the commands 
available in this version of 

Battle. 

J Smith, 
Luiittng, 

H'V.it .Sr. 

THt* hih'jK We would recommend is 
called Pel Basic, Training Your Pes 
Cvwpuicr, by Ramon ZamorSj 
Robert Alhreehi .md William 
Scarvic. Published by the Reston 
Publishing Company, thii book 
takes you through Pet Basic from 
very first principles. It is suitable fur 
any ROM Pel as a first guide. 
Unfortunately, at ill it is very 
expensive in the L'.K. Chapters 
include "Genius to know your Pet", 
" 'Training voor Pel lo speak Basic" 
and "The world of Pet variables". 
The test is easy to understand, and 
there are some demonstration 



programs. Once you've got lhat 
under your belt, you might like to 
try a follow-up volume jt? Basic 
Program for tht Pti {Umtfmur by 
Tom Rugfc and Phil Fcldman. 
Published by the dilithium Press, 
this book retails for around £7. 
Programs include Mashcurd, Si op- 
watch, Roadracc, Groan and Wari, 



ZX KEYBOARD 

■ t am the owner of a ZX-S! 
and would like some advice nn 
which add-on keyboard t should 
buy for it, as the existing one is 
very slow to work with, 

Martin Snnth, 
f Jtjiff. 

THERE >Hi= a large number of 
keyboards on the market for the ZX- 
81. It may reassure you to know that 
.vc have never had a single 
complaint from anyone regarding 
:llc extension kevboards they have 
bought for toe ZXtil. The best 
thing to do is to write to three firms 
which nuke a keyboard in the price 
range you can afford — most seem to 
cluster around the £20 and £ sO mark 
— and select one of those. Rcdditch 
Electronics has been in the business 
of making ZX keyboards for at lean 
as long as any other firm in the field 
so is rnav be worth approaching. 
Proton Computer Systems has 
produced a heavy-duty Keyboard — 
see Your (jmipwet, February — but 
Lhis is very expensive at £64.95. The 
dK computer keyboard at £38-95 is 
supplied as a kit which is particu- 
larly easy to connect up ro the ZX- 
81. Details on 03417-47 51. dK 
'ironies, on 049S-602453, produces 
A number of ZX add-ons, including a 
keyboard for £27.95. Fuller Micro 
Systems produces a keyboard mill 
which completely swallows the ZX- 
Sl to produce a very neat enclosed 
unit, The keyboard kit is £18.95 or 
£24.95 built, plus£l 1 .75 for the case. 
Details on 051-236 6109. 



WORK AND PLAY 

■ I am managing director of a 
small company which at present 
hasi an information shortage. 
This is due to the complexity of 
handling the details of a relat- 
ively modest volume of 
paperwork relating to purchascJ 1 
>»a]e* ledger, stock control, cash 
flow, etc. We have consequently 
decided to investigate the 
advantages of using a computer 
syatem. Wc would require in the 
first instance the most economic 
system suitable for our needs to 
allow us to evaluate the full 
potential ;id vantage with a view 



to expanding or renewing the 
entire system, if advisable* at a 
later date. Our preliminary 
investigations show we require 
at minimum a 16K or 32K unit, 
with disc storage, cassette, 
printer and cither a built-in 
VDtJ or separate monitor. In 
addition, however, the equip- 
ment will be kept at home and so 
it would be suitable for perianal 
use. That is, introducing nay 
children to computing, pl^\in^ 
games, using the screen for 
design and drafting purposes 
using a light-pen facility which 
in turn would mean high- 
resolution multicolour graphics. 
Having read any amount 
of available literature, I 
am confused. There is no 
immediate urgency, to if equip- 
ment is shortly to come on to ihc 
market which may prove more 
■suitable than current items, I 
would be prepared to wait. 

John B Adiiim, 
Nomngkain. 

THE SIMPLE answer to all your needs 
would be an Appk 11, but it is tar 
from the cheapest machine. If you 
subtract the need for high-resolution 
graphics and the Sight-pen. ihcrc are 
many machines ai tht: lower end of 
the domestic market which could 
provide much of what you require. 
Of greater importance than, lay, the 
light- pen, though, is the availability 
nf suitable software for your busi- 
ness. It may well be that there is a 
Pet program which yon could use off 
ihc shell" You certainly do not warn 
to go to the lengths of computerising 
your business once, only to do it 
again in 18 months" time. Obtain 
some literature on ihc Apple IJ.'ITT- 
2020, the 80-column Pet, and any 
tomputcr around iJQO-i-lOO you 
find attractive. Make sure you 
enquire ahoui suitable software 
before deciding. 



U.S. SINCLAIR 

■ While living in the U.S. 
earlier this year, [ hiwghi a ZX- 
BO. i returned to the U.K. and 
contacted Sinclair Research, 
regarding conversion for U.K. 
use. t received a reply which 
stated lhat it was not possible to 
convert the unii. After several 
telephone calls to Sinclair. I whs 
informed by the technical 
department that a conversion 
could be possible* bitt they were 
unable lo help or advise me, and 
suggested lhat I wrote to a 
computer magazine! At present I 
have the ZX-80 plus connection 
leads to the TV, and ihe correct 
input voltage via a 220- 110 V 
transformer to the Sinclair 
transformer unit. 

Gofin 0> .■■■■'.■., ■<■]. 

TtwbriJge, Kent. 

Sokkv <:oi in. but if Sinclair 
Research cannot help, neither cm 

we. However, it seems that although 
the work required could be done, it 
would amount to a considerable 
degree of rebuilding, possibly more 



than the ZX-JO is worth. Why not 
buy a secondhand ZX-80 for around 
£iS„ or try and find an American 
TV; or the last alternative is to for jet 
it indbuv j ZX-gl? 



SPEAK TO ME 

■ Would it be possible to add a 
voice to my ZX-Sl, similar to 
that of the Speak And Spell 
game available, or are there 
commcrcially-prnduccd voice 
units? What can 1 buy !.. help me 
use the ZX-Sl port? 

William G Lochia, 
KfivK 

CoMMMtciAi uniis, with 
vocajbufevici of around lit words, 
m ivtikbtc which you may be able 
to adapt for the ZX-Sl the best 
rhing ro do is to utile to those 
advertising speech units and find our 
which of them could be adapted tiir 
the ZX-81. Units to produce music 
from tht ZX-81 ire available, A full 
range of hardware add-on* for ihe 
ZX-Sl is available from the LtuJrer 
Micro Shop, Strearham High Road, 
London SWI6. A programmable 
input output com roller based on ihc 
Z-80AP! is available from Thurnali 
Electronics Ltd. telephone 06 1-775 
4161. This allows you lo use up to 
16 programmable inpui output 
lines ail TTl- compatible. Control 
of the port can be carried out frora 
u. it tun programs, K 1) Laboratories 
— 0920-84 3SO — provide* a number 
of hardware interfaces for the ZX-81 
which could prove useful. 

WHICH PRINTER? 

■ 1 own .i Vic-20 which I intend 
to expand to list full potential, as 
and when finances allow- I am 
interested in purchasing;, a 
printer .md the /\ Printer* 
being the cheapest available, 
appeals most. Coulti you inform 
me if it is passible to connect the 
Z\ printer to my Vic-20 and if 
this is very technical, is there 
someone who could supply the 
accessary goods ready 
assembled? As a hobbyist, I have 
limited resources, and technical 
expertise. Could you therefore 
inform me of the most suitable 
alternative if my suggestions are 
not feasible? 

K Piai, 

Chat/A tdtn, 

Dtrhy 

Nick LAMBSRT at Quielwilva tells 
us he has made an interlace lo 
connect the ZX printer la she Acorn 
Atom. There *een» to be ™> reason, 
if this is true, why the same could 
not be done lor the Vic-20. 
However, the unit will, at course, 
lusi something, and the ZX printer 
output — although adequate for 
most purposes — in no way 
approaches the splendid Quality "' 
the Vic 151 5 Primer, You Cart Con- 
ner Quicksiha at 95 Upper Biown- 
hill Koad, Maybush, Southampton, 
Hampshire. 



YOUfl COMPUTER, APRIL 1952 65 



HOW TO GET SERIOUS ABOUT 
ZX GRAPHICS FOR 0NLY£3-50 




Jrw 




2 hole 
puncttivl 

Mum be red 
PLOTGrfct. 

Numbered 
PRINT Grid. 

Board backing 



Fed up with ffstings that ignore tire graphic approach? 
Js your PRINT INKS and PLOTTING soli guesswork ? 
Do you want to write data programs with graphic PRINT AT 
and PLOTand professional looking 'wAndawi and 'scrofeT 

Or maj/be you're still trying to find the successor to Space 

Invaders! AJJ you need is. ingenuity. . . 

and the PRrWTN PLOTTER JOTTER. 
I It's the professionalry-produced ZX Graphics 
\ aid desfgned fcy enthusiasts... for enthusiasts 

\ Just take a look at the specification - then think 

( of the possibilities for real graphic graphics! 

PRiNTNPLOTTER FILM TOO - FOR Or\JLY£2.25J 

Jotter Fl IM is a matt Fblyester film version of the "JOTTER" Gods 

\ identical wi size so you can coordina te precisely PRINT and PLOT 

or you can copy photographs, drawings, maps, charts] The surface 

of the film is ideal for drawing (with pencil] and erasure. 

I with bom JOTTER and FJLM the graphics possiOilitpes are enormous - 

desppte tow resoluDon. Isn't it time you got serious about ZX Graphics? 

Ftost to Butter. Currie & Hook, 19 Borough H^gh Srrwt London SE 1 9SE 

fleasese^drne "j0tteri"#£3 5G|rcVAtR£P| 

Reasesendme _ "films" «i- E2.25 (incV^PaPj 




ZX81 Keyboard. 
100 Sh«ts. Size A4. 



Pieasp send meyour pKinuatetf leaflet - 1 enclose a stamp 

Please bill my Atccss/BardBycartl No. 

Name 



VSM 



Ad<)fes.s_ 



Av j'.l jD!* j! • Surfer Mmro Shop J7i* SI rfiir • jm H itn Rd 
L0fl**iSwl6 * Owiftf - iBffl)*wltaH"i2C*ftrYutLjnSl London EC! 
• H«r«wtr* 131 MttlOfl FM-. LC«St«r 



I ftM«*WM>*«<tiWI «"««*< *J*"**» IF CkMi"«Mwp«njHMi#-Jmdl< 



JtBtCode 



»*»» JCDH- pn,r 





VIC SOFTWARE 

• Breakout . , , need we 
say more? ££,70 

• SeeSaw . . . move 
See Saw to catapult men 
and bu rsi ba tloon s £4. 60 

• Mind master . . . 

guess! £6,50 

• Artillery . . . work out 
trajectory and blow up 

y our oppone n t ! £5. 00 

ALL RUN ON BASIC VIC! 



COMPUKIT SOFTWARE 

• Duck Shoot , . . get 
ducks or they'll 

get you. £5.00 

• Maze , * . escape from 
maze in fixed time £4.80 

•Maze Chase . . T get out 
or get eaten £5.80 

• Fortune Teller . . . your 
past, present and future 
told by computer 
fortuneteller £7.00 

ALL 8K PROGRAMS 



Many products coining soon. Look out for Ads 
MAIL ORDER ONL V Ptaase add 25p pSp 

A Ef P ELECTRONICS 
36 Hillsborough Court 
Mortimer Cres., London NW6 




ZX-81 OWNERS 

ACCESS TO THE 
OUTSIDE WORLD! 

Using our programable 
INPUT.' OUTPUT controller 
based on the Z80AP1O, you 

can use up to 16 programable input/ output lines, 
all TTL compatible. Control of the port can be 
carried out from within programs giving a whole 
new dimension of uses for you 2X-81 computer 

The port can be used WITH or WITHOUT the 
16K RAM PACK & PRINTER. 

Available in kit form or assembled, and comes 
complete with instructions, a pack of software 
notes and circuit ideas. 



£10.99 IN KIT FORM 
£13,99 ASSEMBLED 



50p Posi + 

Packing • 

Add 15% VAT 



Snap on Analogue card and Relay board avail 
*6te shortly , Send SA£ for details 



THUHNALl lELECntOWCS) ENG. 

HPT T. 95 UVfHPOOl K0A0. 

CABISHEJID, MMCHESTER «30 5BG 

TEt: «1 77& 4461 (34 tour) 
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FINGERTIPS 



Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 

piece or information, Hx J — the 
sum of the squares of the values of x. 
The formula for standard deviation j 
like many others in statistics can lake 
several forms and the following is 
one which is widely used; 



UE'i (SUM io receive a staggering 
number of letters from people who 
arc 14 years old. A possible 
explanation for this unlikely 
phenomenon is that perhaps our 
correspondents like to pretend (hat 
they arc child geniuses- For the 
youthful element in our readership, 
here is a note on statistical function* 
by Leon Goodfriend of CarebfT. 

Most scientific calculators now 
have statistical capabilities; suitable 
programs are available for many 
micros, he writes. We arc all aware 
of the simplest of all statistical 
functions — the aventge, or arith- 
metic mean 10 give it its proper 
name. ]t is found, of course, by 
dividing the sum of the available 
data by the number of data. We say 
thai: 

M sum of data 

Average ■ 



or 



number ol data 

Ex 

n 



This introduces several pieces of 
notation: 

k 'a the average value ol x 

1 * is the slam of the set of data 
n is the number of data in the set 

In general 11, the Greek capital 
sigma, represents the sum of a set or 
scries, and a straight tine above a 
letter indicates the average or mean 
value. 

The average is a useful and power- 
ful tool, but it does not always tell us 
all we need, to know. Look at the 
following sets of data: 

xh?,l5.i8,i8l yl3,1l r 2l.33| 
x is 17, as is Y> but we can see that 
there is a much greater variation in 
the y set than in x. There is a way to 
measure the variation of a set. It is 
known as the standard deviation, and 
has the symbol an — the letter & is a 
lower-case sigma. 

To find the standard deviation we 
need to know £x,n and also another 
Figure 2- P/an-lineer curves. 




Using this formula we can find that: 
wn (standard deviation of x 

Setl- 1-2247 
Wfn ^ 1122$ 
There is another form of standard 
deviation which is preferable if we 
need to estimate deviation of a set 
without using a II the data in thai seu 
This second form of standard devia- 
tion has; the symbol on~I and is 
found as follows: 

v tZxr 

n — 1 
xon— 1 * 14142 
Vffn-1 = 12-9615 

To distinguish between the two 
lypes of standard deviation, we call 
an the population standard devia- 
tion and or." 3 the sample standard 
deviation. The sample standard 
deviation is usually used when we 
are dealing with large wis n( A\hj. 
and do not wish to enter them all 
ioM a calculator or computer, tt 
allows for the fact that a small 
section from a set is Jess prone to 
variation than the whole set. 

Standard deration and averages 
can be applied to bar graphs and 
single sets of data, hut *re are often 
concerned with graphs which show 
how one commodity varies with 
another. 

Look at the graph in figure 1. It 
shows how the length of a spring 
varies under different loads. The 
points corresponding to the results 
of the experiment are shown, along 
with the best straight line between 
them. Any straight-line graph can be 
expressed in the form 
Y • tree + o 

Clearly, x and y specify the position 
of a point on the graph, but m and C 
require some explanation. The 
length of the spring with no load is 
50cm. This is the point where the 




f/gufe t Expetirmnraf tfora pt&tteet <u best straight lint. 



line of the graph crosses the y or 
vertical axis and is called the 
intercept. It is given the symbol "c", 
SO "V is the value of v when k=0\ 

We Citl also measure the slope or 
gradient — shown by the symbol 
"m" — of the line. This can be done 
by drawing on the graph, but we will 
concern ourselves with a numerical 
method. 

To find m and c we need the 
following information: Z *, ~ )\ ~ *?j 
Eny,n. £xy is the sum of the 
products of each pair of data i.e. for 
each pair of data, multiply x by y and 
add the answer to I xy. 

These; equations will give us the 
best straight line through any set ol" 
points: 

m ' nll^-llV 

£y— m£x 
n 
For the graph in figure I, m-IO 
and c = %\ so we say that the 
equation of this line is 

y h 10k i 50 

Note that if the line slopes down- 
wards from left to right then m will 
be negative- 
Once we know m and c } only one 
of the values x and y needs to be 
known for us to calculate an estimate 
of the other. To indicate the esti- 



mated value of a number, wc plxe a 
circumflex above it and the est i na- 
tions for a straight Jine graph are: 

V ITU . c 

* - LL5 

m 

In I he same way itut we use 
standard deviation to measure 
variation in a single set* m have a 
means of measuring the closeness of 
\r, Mi j ^r l>: roi-.i-. to a Mnaighl line 
This is called the corrcbtion co- 
efficient and has the symbol "i". 
The correbtion coefficient is given 
by the equation: 
f _ n^xy-lx^Y 

/in^^-dwPllHii:,-' [ 3l yl»j 
and for figure I, r = 0QO8f». 

The value of r will always be 
between -1 and 1. A negative value 
simply indicates thai The gradient of 
the line is negative. Values close to ) 
and - I indicate thm the points are 
close to a straight line while values 
near zero indicate that the data 
probably do not represent ■ itnight 
line graph. 

If the result is exactly 1 vt -J. 
then all the data lie precisely on a 
straight Ittie There is another test, 
known as the decision coefficient, 
which is simply ihe square of the 
correlation coefficient and has the 
(comrftueti on next page) 



7*Wr? 1 Cnonwrterritics Qf v&ktui modes #f regression .irntrysers. 



Type of 
Regression 


Input 

x : V 


For 

e 


To estimate y 
Input For 
output 


To estimate x 
Input For 
output 


Linear 


x : v 


formula 
yields c 


X 


fotmula 
yields y 


V 


formula 
yields St 


Logarithmic 


In x : y 


formula 
yields c 


in x 


formula 
yields 9 


y 


find exponent 
Of result 


Exponential 


k : In y 


find exponent 
of result 


X 


find exponent 
of result 


In y 


formula 

yields x 


Power 


In k : In y 


find exponent 
of result 


In x 


find exponent 
of result 


In y 


find exponent 

of result 

i 
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icantinued front previous page) 
symbol r'. This always returns a 
positive answer which lends to be 
closer to zero although values of r 
very clow to 1 remain virtually 
unchanged. 

There are three types of graph 
which may be analysed in much the 
same way as- a straighl-Ur.e £ruph- 
Figurc 2 shows a logarithmic graph, 
which has the general equation 

t - m Inx + c 

so rather than multiplying m by k, 
we musL multiply m by the natural 
logarithm of* . 

For those who have not used 
natural logarithms, they operate in 
just the same way as the log and 
anhlog which are more common in 
lower maths, but whereas log 
operates to base 10. In (natural log) 
operates to base "c"* which is 
approximately equal lo 27 1 83. The 
term fur natural aruilog. h exponent 

It i$ possible to fo-rm a whole new 
set of equations to analyse the 
regression or a logarithmic graph, 
but there is a much simpler method. 
Rather than performing our calcula- 
tions using y and x, we can per form 
them on y and the natural logarithm 
of x (In Ji>, Thus we will obtain 
values of 3L(ln xfc, L(ln xf, and 
I (In x)y rather than Ex, £**» and 

We can then apply all our usual 
formulae except that to estimate y 
we must again supply In s rather 
than, just x, arid when calculating an 
estimate of s we actually receive an 
estimate of In * so we must find the 
exponent of this number to obtain 
the correct estimation. Similar 
correction processes can be applied 
to exponential and power regression 
— sec figure 2 — as table 1 shows. 

Ivan Soh of Sheffield writes, this 
program runs on the Ca^io KX-602P 
programmable calculator, tt solves 
.,:t :i x ii determinant where n ,.', 3 
or 4. These ate the most common 
sizes thai are likely to be 
encountered by students in mathe- 
matics course. 

The program can easily be adapted 
to run on the 5Q2V by anyone who 
has experience of Casio 
programmable calculators. 





AC MinF <2) 




LEL6 


MRF "SIZE ?" HLT INT J1in00 (!5> 
3 NinF MR@0-2=x>=0 GOTOS (23> 




LEL? 


"ECS1ZE)' 1 PAUSE HC MinF C36) 
GOT06 C3?> 




LBLS 


x>^F GOTO? (.40) 

MRGG MinF i MinlS' (44> 

AC Mini? Minis MiniF <48> 




LBLG 


l + 10*<J1Ri9+i>=Min!? C6U 




LELi 


MR1F "a AR17 ?" HLT INB MinlS Mini* t73> 

1 M+17 M+1S C?S> 

D5Z G0T01 <7S> 

MRF MinGS <SB> 

1 M+19 MR 1 9 :*=+ I Hit GGTOG G0T06 <S?) 




LBL2 


MRS1 *MR04"MR03*HR@2=GQTO5 (97> 




LBL3 


MR01*CMRG5*MR09-MR03*MR0e>- C11G) 
MRG2*(MR04*MR83-MRG7*MRG6)+ (122> 
MR03*<MR04iHR08-MR87#MR06>= GGTQ5 35) 




LBL4 


< MR0 1 *MR06^HR92*MR05 ) * < MR 1 i *MR 1 6-MR 1 2*MR 1 5 > + 


<!56> 




<MR03*MR05-MR01*MR0?i*(MR10*MR16-MRi2*MRHy+ 


U76> 




C MRP 1 #MR08-MR@4#MRa55 * C MR 1 0*MR 1 5-MR 1 1 *MR 14) + 


(196) 




■;MR02*MR07-MR03*MR0S>*<MR09*MR1S--MR12*MR13) + 


(216) 




< MR04*MR06-MR02#MR@S > * < MR09*MR 1 5-MR 1 1 *MR 1 3 > + 


C236) 




<J1R03#riR08-MR04#MR07> *<MRQ9*MR1 4-MR1 0*MR13)= 


<256> 


LBL5 


MiniF <258> 

AC Mini? MinlS Minl9 MinSS <£63) 
MR IF "CDET>= RR1F" HLT <275) 
GGT06 <276> 




TOTRL 


STEPS; 276 




REGIS 


TER USED: 22 MAX. (R0-R4/R9/R16-R19;F, 1F> 




LH,fc>L_fc. 


3 USED: 9<@-8) 




Program T for Casio fX-$Q2P re sofve ft * n determinate, The nvmt&rs m breekets at the end of **cA fins are step 


numbers for checking purposts onfy. 





When the program is called, 
"Size? 1 " is displayed as a prompt for 
the user to input the order — that is, 
the size n of the n x n determinant of 
whose evaluation is required. If a 
decimal number is entered the 
calculator will evaluate a deter- 
minant whose size is the integer of 
the input value. Should an out-of- 
range number be input, the error 
message "If (siec)'* appears for about 
a second and then the "Size"' 
prompt is displayed again. 

The first time the program ii 
called, by pressing the program 
button under which the program is 
stored, ti-0 by default. Subsequent 
evaluations will be performed for 



determinants of size n li -n i _ 1 by 
default, 

Data is asked for in the usual 
notation a MN where M and N are 
integers which denote ihc position of 
the elemcni> of the determinant. 
The user enters a 1 1 , a 12 and SO on, 
to evaluate the determinant. 

The answer is displayed as 
<DET> - answer. It is stored in 
register IF and hence can be 
displayed on pressing MR 1 F, 

Note that when Goto n is pressed 
— where n is the integenlcier- 
minant size — the calculation is 
performed once again and the 
answer displayed. The elements are 
stored in the order in which they are 



input, beginning with register 01 
upwards. 

Five other register 00, 17 to ! 9 and 
F are utilised when calculations ate 
performed but arc cleared ar the end 
or each evaluation. 

However, errors have io be input 
manually. No provision has been 
made for software corrections of 
errors because it takes up much 
more unnecessary program space. 

Note that 1 have optimised the 
program steps, and the utilisation of 
registers and labels, 

A reader in Haywards Heath, 
Sussex, has written a program in 
response to our ladder problem a few 
months ago. 



Program 2. Ladder and box. 




































eee 


76 


LEL 


023 


ie 


10 


O50 


04 


04 


075 


00 


00 


100 


33 


SIN 


125 


95 


= 


149 


10 


10 


001 


11 


R 


02£ 


oe 





■ry. 


S3 


PRT 


076 


75 


- 


101 


39 


TON 


126 


35 


1.-:: 


150 


95 


■ 


MM. 


02 


Z 


627 


32 


■::T 


052 


43 


RCL 


077 


43 


RCL 


102 


94 


*/- 


127 


65 


X 


151 


42 


STO 


003 


93 


* 


830 


oo 





053 


02 


02 


070 


00 


00 


I03 


75 


- 


128 


43 


RCL 


:o.' 


ee 


OO 


094 


07 


? 


029 


00 





0-4 


£5 


X 


079 


95 


■ 


t04 


01 


1 


129 


04 


04 


153 


92 


RTW 


©as 


42 


STO 


010 


00 





053 


01 


1 


OSO 


42 


STO 


195 


85 


+ 


130 


95 


m 


134 


76 


LBL 


80S 


00 


00 


Oil 


71 


SB* 


056 


00 





001 


00 


GO 


186 


43 


RCL 


131 


65 


;: 


155 


75 


- 


007 


00 





012 


12 


F 


057 


95 


s 


&S2 


42 


STO 


107 


00 


ee 


132 


43 


RCL 


156 


43 


RCL 


000 


42 


STO 


&33 


76 


i_BL 


0:0 


99 


PRT 


003 


03 


03 


100 


95 


■ 


133 


01 


01 


157 


10 


10 


*.:■■:■ 


01 


01 


034 


13 


C 


009 


90 


mv 


&04 


99 


PRT 


109 


32 


RTN 


134 


95 


■ 


150 


65 


X 


010 


42 


STO 


853 


?l 


3£Ft 


066 


91 


R/S 


005 


71 


SBR 


110 


76 


LBL 


135 


94 


+/- 


159 


01 


1 


811 


02 


02 


,-, ;.,;, 


~5 




oei 


76 


LEL 


■: :-:■ 


65 


V, 


111 


05 


+ 


136 


85 


+ 


160 


00 





912 


« 


STO 


0S? 


7\ 


SB* 


0£2 


12 


B 


•■■:-.' 


42 


STO 


112 


43 


RCL 


137 


43 


RCL 


161 


95 


■ 


013 


03 


03 


030 


05 


+ 


663 


43 


RCL 


000 


05 


OS 


113 


02 


02 


!3S 


02 


02 


162 


42 


STE 


014 


42 


STO 


03? 


71 


;■:-?■ 


0£4 


ee 


00 


009 


99 
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114 


75 


- 


139 
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M 
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10 


10 
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04 


040 


12 


& 


065 


42 


STO 


050 


90 


flEV 


115 


43 


RCL 


140 


99 


PRT 


164 


43 


RCL 


WIS 


42 


STO 


041 


43 


RCL 


066 


02 


02 


091 


92 


RTH 


116 


03 


03 
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03 


00 
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04 


04 


067 


?s 


FfrT 


092 


76 


LfiL 


117 


95 


E 


141 


99 


».['■■ 


166 


55 


^— 


318 


93 


. 


043 


67 


EQ 


OSS 


71 


SB* 


C1JI: 


65 


: . ! 


us 


42 


STO 


142 


65 


K 
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01 


i 


019 


01 


1 


044 


14 


D 
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65 


X 


094 


43 


RCL 


119 


02 


01 


149 


43 


Pll 


160 


00 





&2e 


42 


STO 


043 


£1 


GTO 


070 


42 


STO 


0?S 


00 


00 


120 


43 


RCL 


144 


10 


10 


169 


95 


■ 


021 


00 


00 


046 


13 


C 


0?l 


04 


04 


096 


55 


■4. 


121 


04 


64 


145 


95 


H 


170 


42 


STD 


022 


01 


1 


047 


76 


LEL 


cc: 


?S 


PRT 


«S7 


03 


3 


122 


75 


- 


E46 


59 


IHT 


171 


00 


00 


0£3 


00 


& 


040 


14 


D 


073 


90 


wt 


&90 


95 


* 


123 


43 


RCL 


147 


55 


j_ 


172 


92 


RTH 


824 


42 


STO 


-■4;- 


43 


RCL 


074 


43 


RCL 


659 


22 


INV 


124 


05 


03 


140 


43 


RCL 
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If you're looking lof a home computer, you 'If already 
know that th^ VIC does '* all- To help you gel started, 
we have put together this attractive cost-saving 
package. 



VIC-20 



Colour 
computer 




+ Cassette Deck 
+ 10 Blank Cassettes 
+ Introduction to Basic 

Parti 
+ User Manual 



itted 13 amp plug 





{price pfusVA" 



^* - **oS 



Dot Matrix Printer Memory Expansion Board Plug-in Memory Expansion 






& 



accept memory and/or 



Tractor feed. SO 

characters per fine at 30 ndm 

characters/seconds, ^artririnf.* 
£199.96 plus VAT S B \£jJ JiVBT 



Mufti-Siot unit used to Canjidgus 



& 






3k- £26.04, 8k ~ £39.03, 

16k- £65.17 plus VAT 
Single Drive Floppy Disk Unit 
£395-00 plus VAT 

Trie standard features of the Vic are: • 5K RAM expandable to 32 K * 16 screen 
colours * 8 character colours * 3 tone generators, each of 3 octaves - plus white 
noise generator • Screen display 22 charade rsx 23 lines deep * Full PET type 
graphics * High resolution graphics capability * 8 programmable special functions. 



Gooos required 



Ma 



Mi £i .DO pod, pHfcnj md maanne* tor 

xttwanottor *ontr rttra Add liMom 
pncel!wVAT 



TnalC 



Ninif- 



A*rt» 



UiiLQR&Efltg ht}Cim-<*Oynwt*ila 
*HftPO$T. LPKftn W3 f$H * r^iiCvyi* jour 
OfrW (£4 rtosrj * 9t/i io D! >992 SSO* cucbng .yout 
Wjj, AcefcS* a* Amewan E*jw«4 rwntef . 

1 1 tndost i dVqm. rata piyao* B Adda Hon* CBntouowj 
Lim'ltd tor 

i 

*Ps«j* cftargt my V--»' AHess.'Amer.can Express «xouri My Mtitft 

numotrs 

"Putt Mkl my mnw la your rruibiq list 

Cite 

SHOP AODPJESS-MdJ Hon* ConijwuriLW 
I54VW AH 4-i MM i.-'!" HJ 
(o«r *ton* Aeon mbe snecn) 
TeSOt-992 9904 

OPEW irjjjn-&6m (Tuesdiy-Fridiyj, 
lOam-Spm fSliunJiy] 



TEfi*iSAWC0WrrJQ*&taBWCSK«w6feer toAWi*™4*n4 wntfAoraof*** Ftf «tM avuiiNt on (tqu*H out 
»0(ivdf-?^fflOf*y6*Afljari^w A5;al2-mon»»i«r<fw»rewiiTjntj Fy4Hiiiow2i djyitof a*v*ry Alto* 7 a»vs 'tf 
pejon* cMdues to t* dewed Ouotid pirns jfectduiiw of MT 
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ZX81 16k SOFTWARE 



All our software comes with full instructions and is SAVEd and ready to RUN, no 
need to spend hours laboriously typing in from books. 



PACK 1H inc*jd4**l6t; 

AIR TRAFFIC CONTROL. AiwiHtetJ ndw Kltm erf truly 

frrpci tho~v«, y*J "*utT bnng pi*n*f ir»tO »n<t: 

iMVAQEPS SELF PLAY. P*QNtBOOK - Imm '"end*' 
end 'MBMt' numbwi an ««»: DATE '11 - 
tOftHJUW d#tmfl Pffrjren* VVhO ■«# rt rK* lot yeu? 
ALL ONLY U.K 



PACK tli 1 includfi *N of. 

ADVENTURE ATLANTIC' Yflii mtr become v*>, ndi i Or 
you m*y <W h w ow+ 3 rcnw; BREAKOUT' SQUASH 
PRACTICE. LANGUAGE TRAfcSLATOrl WHmi^v 
Etfr g pun Iftnguto* to *ny otfitr. CQMPyTAPRINT - 
uh -Mi p>og<vn » orediei fm#r of hot** WN, 
foottH* poo*. «c- 
AlL OKLV « H 



PACK TfclipdudeeiirjI- 
ltJOl SCO; vtdaa ro*****<. DRAUGHTS. Co*T*Sul*r 
Chequ«, BATTLESHIPS - "#o1iM< w,r*,r, ^ VW r 

MASTERMIND - B'*.n f «**- m .4, M (in fatal • 
ITKTB i ll C tf PfK mind. 
ALL ONLY f*» 



The b<n*krJYaugrTyuv'vt«vfHi*G lo* 

program the *xn in if+ausmn 

W* GAMAL SI mJu <*n new win edveniwt pogremi 
in houn rat imm md win GAMAL 81 ysu'i Mv* 
WW edvenfu** (fti) •>** HiW H lOf in* price of prto 
Com** on t MH lll with *i*ti vtUon bwA , ET. S6 



CONTROL TECHNOLOGY - 
PERSONAL 

COMPUTER SCIENCE 



ZX-81 



Cassette 1 % 



A w vdue canarce of 1W md IK lotlwvi «imm in 

Mknth Cod* and Bwe 

include* 

fliacl lfi**S*t, Phentom Afrene, Mt» -0* D*»[h. 
PHrmnndW. I Cning. H#nom«ri. Invidai*- L*»w Set*. 
■•cienjie pu» man. 
ALL ONLY « » 



Tapebook 50, Version 3 



SO prop*"* f<v Tim iXftAM urn 

Leieei mw n nc'voev 

SQUASH, HFEAKOUT. COLUMBIA. SPLAT. 

INTJOHAT10M, CHtDII CARD CALCULATOR. BANK 

A/C, VATCMECK. TAWt BATTLE. TORPEDO. 

HiXlOADCA. aiM*PV CONVERT Eft. AND LOTS. LOTS 

MORE 

StiK i«m*( vf«v« tr a IB ifu tor, 



PACK t6/ 1 * 16^2 * ifl/3 

■;anv WO Only £5.96) 
ALL THREE ONLY 



TAPEBOOK 503 *■ CASSETTE 114 

BOTH ONLY 



BOTH OFFERS ARE. ONLY Clil 

SPECIAL OFFEH 

TO ML ZXftl OWNERS 



Al pn«t HkjfU VAT w* 



•*«! 



CONTROL TECHNOLOGY, 

39 Gloucester Road, Gw Crow. 
Hyd*. Chuhlr* SK14 SJG 
061-368 7568 



m 



~ A 



Ctech Software 
Simply Megabytes 

Ahead! 



AT 



tfC 



£}f F I NO EA. Yov «F«na trie planet •girnsT Uf O's. t«t 
moving. M«f« Graohd. Sound efl«W, Thruii. L*i«f T(jrc*(V>. 
t'ift*, r1«w:*i^d hi(MHttyd«|5ilit>d O* - T5. E4.00 

ASTRO BATTLfZONE; *M»n«J in the cockpt n! you' 
W*eriJS* f , VOU V*W Tfi* 3D efflhtii-CS 0' tNf Mrqti revolving 
Sritrnly tKloih, * urtng Oovu-n your ti«d up a>ipUy yOu mryitnly 
0l#rtrii* [Up «i«fnv hurtling lowlrdt yftu. y*u lu'n it trt»m. 1M 
hprtjo^ Fcflif. Qvff. (hf crMjnpi roar as v<m (Jiinb la tht 
Hafs G* + TBfSOQ 

FRUH MACHINE: Our vflfngci h*s Hiflctflra(*>c*. "umJo*.. 

« *B CJ , f«p*i. ojfflfetc jnd ov«n pUyt "Orang** 

and Lemon*" vvWi you uwr QJ * TB W 00 

POLECAT. Cdunlryfrdv Paetrrutn, »ou mull txjvc you' Rfbbn 
ihr«jph the i indtfotoungl mue, bul yfru arc tmn^ chn«d by * 
potfcat io iou rrm»i fun hko a rjbtK tin(.| youf* c oiler kh Ml youf 
vOircar-oi^iirvninrqontrvr-iorJD 1 ihe Burr«w Q4 * TSCS.OO 

MINEFIELD Vrn f nvij tlM , your wjy ^H^(H.a^ fl (>c*llo*JS 
fflif*l*W wlhoui fNpKKli"T| airy mif»s. Mtosrirvn nun** can 
cause eham fciniigm G0*-T5rS00 

EARLY WARNING- Aion»C IMcssrie Commaixi. dwtrOr If* 
ailKJung iCBWt ubng a r*>Hl>c I'ao*' «f«n »*wJ inteicrp; 
THtSJi** G4 r T5ttj.0fl 



GRAPHICS 



TEXT 



ANY 3 ONLY £9.00 



Control Technology, 39 Gloucester Rd, 
Gee Cross, Hyde, Cheshire SK14 5JG. 

AS prices include VA T, P&P. 
For other Products, see aur advert on page 00 




roun computer, april t$e? 



SOFTWARE FILE 



Software File gives you the opportunity to have your programs, ideas 
or discoveries published. We will accept contributions for any 
personal computer and wili group programs for like machines 
together in the file. Please double-check your listings before sending 
them, and specify the memory they require. Mark your letter clearly 
for Your Computer. We will pay £6 for each contribution published. 



Breaking out 

J D H Jone-s, 
Bangor on Dee, 
Cfwyd. 

Mv PROGRAM h a simple version of Breakout 
using almost entirely Pecks and Pokes, 



Control is achieved using the Z key for left and 
the C key for tight. First the computer draws a 
multicoloured wall using lines 15 to 70. A dot 
then appears at a random position along the 
bottom, the ball proceeds to bounce against 
the wall and ihc sides knocking out a brick 
every time it hits the wall. 
You have a bat with which vou must bounce 



the ball back up the screen to knock out 
another brick. It", by missinp it, you let the ball 
reach :he bottom row, you lose one of four 
chances. Eventually, if you do not lose all your 
lives you will break Out of the top of the wall 
and win the game. 

During my experiments with this program I 
discovered that it could be converted for use 
with joysticks by adding lines 1 3 to 470 shown 
at the end of the program. These extra lines 
allow you to use the joysticks with up for left, 
and down for right, 
13 POKE 37139,0: POKE 37 154 J 27 
110S-PEEKO7137] 

140 IFS^ 174THEND- D 1:P0KE S14S^O,32 
T50IFS=182THEND-D- 1 POKE 8141 e D,32 
470 POKE 37154.2S5:£ND 






IS THE GAME OF" 
^REBK0UT"' , :FRINT:pRIMT ,, TH£ Z-KEV MOVES LEFT" = PR I NT" THE C-KEV MOVE 



170 



200 

£10 
22y 
£25 
23li 
240 
250 



PGKEyl45+IL32 
P0KES14i+B,-32 



2 REM******£REffK0UT****** 

3 REM***EV DAVID JONES*** 

4 REN 11/ 1/82 

5 PRINT-'M" ■ PQKE3S879, 3 
S PRINT" THIS 
7 PRINT" 

S RIGHT" 
S PRINT 1 PR I NT" HIT ANY KEV TO PLRV" 

9 GETA*:IFA*=" I, THEH5 

10 P0KE3637S, 1 5 V=2G : DV—1 i>4 : GGSUB1G00 : PRINT "T 

15 F0RJ=2T07 

20 FOR I =81021 

30 POKE38444+I+<J-2)*22,J 

40 NEXTI-NEKTJ 

50 FORI-0TOI31 

60 POKE7724+I,160 

78 NEXT I 

75 POKE76S0+X+22*Y,Si 

30 POKES 1 42+11, ZS 

30 POKE? I 43+B, 9S 

100 PQKE8144+IJ>9S 

110 S=PEEK<i37) 

1 4@ I FS=33THEND=B- 1 

IF3=34THENIi=D+l 

IFD<0THENB=0 

IF5>19THEN?=19 
130 PGK£7£80+X+22*V,32 
t'^pt X— X+BX 

IFX<1QRX>20THENDX=-DX ■ P0KE36876, 220 

V=V+BY 

IFV=22THEH300 

IFV=0THEN4S0 

IFPEEK<7653+X+22*V:) = 160RNETJV=~1THENBV=1 ; BQKE36876, 230 P0KE7S58+X+22*Y, 32 

IFPEEK<770£+X+22*V:>=98THENBV=^i : P0KE36G7S, 240 

P0KE3SS76, S 
26u D0T075 
300 PGKE36874.140 
310 FOR I =010 1000 NEXT 
320 P0KE36S74.8 
330 C=C-1 

340 PR I NT " aBWPflOSKMWMWJrT'UU HAVE "id " CHANCES LEFT " 

343 FORT=8TG1500 NEXT 
345 F0RK=9T034 : P0KE7922+IG 32 NEXT 
350 I FO0THEN ; V=20 ■ BV=- 1 ■ 00SUB 1 000 ■ G0TQ75 
I;55 G0T0460 
400 FORU=0TO5 
410 POKE36S75,240 
420 FORI=1TO50^NEXTI 
430 POKE36S75,0 
440 NEXT 
450 PR I NT "a CONGRATULATIONS 



vou- 



VE HONE IT" 



(continued on ne*t page) 
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SOFTWARE FILE 



(continued from previous pege} 

455 PR I NT " S*Mtf«tf«tftftf*r 

468 POKE36878.0 

47© EHB 

1098 X=IHT<RND{i>*28>+l 



1018 DX=INT<RHEa>*3)~l 
1820 IFBX=0THENiei0 

1838 RETURN 
RERBV, 



Mystery program 

C £ Lowe, 
Ashtort-Under-L yne t 
Greater Manchester. 
This is a shot i program which enables a Basic 
instruct ion io be translated into machine code 
without the use of an interpreter or assembly 
code, When you have finished entering it, 
Simply press Run and all will be made clear. 



m<=m 



ROM tricks 

Stephen Betts, 
Eaton Bray, 
Bedfordshire. 

Tony polltf.R'S noughts and crosses 
program, which appeared in the February 
issue, works perfectly in IK. but not if touted 
into an extended ZX-81. This is because with 
more than 3.25K RAM connected, the display 
file is expanded by the ROM to fill the screen. 
To trick the ROM into setting up a minimal 
display file, type either as a direct command, 
or as line 20: 

POKE 16389,68 
This command followed by the CLS in line 23 
sets the system variable RAMiop to 17408 as 
it is when only IK RAM is connected, As 
Tony Poulter says a if the length of his 
program U altered you should recalculate the 
variable P by using the expression 

(PEEK 16396 + PEEK V6397"256> -28 

Electronic keep-fit 

A J Capper, 
Bristol: 

Tins program incorporates the best features 
from a variety of sources lo provide a 
disciplined approach to regaining times*. One 
of the problems in our society today is that we 
do not get enough exercise, and computer 
addicts are worse than most. So it seems 
reasonable to use your micro to help you to get 
lit and stay fit. 

The program uses the concept of pulse- 
regulated exercises, a concept pioneered in the 
U.S. and in the City Gymnasium in London, 
This is based on the idea that the maximum 
pulse rate that should be reached during 
exercise will vary with the age of the person 
doing the exercise, and for this stage one 
program, the relationship is: 

Training Pulse Rate = 1200- Age > x6Q% 
This is the value given to the variable %P in 
line 3, and is the rate at which the bell will 
sound due 10 lines 94 and 95, so (hat you Can 
check your pulse rate at the end of the session. 
As long as your pulse beats no faster than the 
TPR, you will not be overstraining your heart 
— but check it promptly as the pulse rate soon 
drops when you rest. 

The basic routine starts with 10 repetitions 



jm;j 



LOWE MYSTERY PROGRAM 

10 LET A = 165Q9 

15 FRIHTTFlB 2j PEEK fl * 256 + PEEK <fl + 1 > J 

20 LET L = PEEK Cfl + 2> + 256 * PEEK <fl + 3> - 1 

25 LET R = fl + 3 

3S FOR H = 1 TO L 

35 IF PEEK <N + R > <> 12S THEN GOTO 50 

48 LET H = H + 5 

45 GOTO 55 

50 PRINT CHR* (PEEK <H + R>>; 

55 NEXT H 

69 LET R = fl + H + 1 

65 IF fl< 16314 THEN GOTO 15 

70 LET m = "B-3B25SB.3S5B" 
75 FOR N = 1 TO LEN n$ 

80 FOR J = 1 TO 59 

85 NEXTJ 

90 PRINT RT 15,12 + N, CHR$ <C0EE fl* <N> + 144> 

95 NEXT N 

FOR ZX81 IN SLOW NODE 

FOR 2X80 WITH SK ROM, CHANGE THE FOLLOWING LINES. 



€5 
30 



IF fl< 
PAUSE 



1£924 
68 



85 POKE 16437, 



THEN GOTO 15 
255 



of each exercise, followed by one minute of 
running on the spot. If you have no problem 
in doing this within your TPR, then you can 
increase the grade number up to a suggested 
maximum of grade 10. 

An increase of one in the grade number 
increases me number of repetitions by one, 
and increases the time for running on the spot 
by 0.4 minutes, so that on the highest grade 
you will do 20 repetitions followed by running 
on the soot For five minutes — si total exercise 
time of around 25 nunutes. 

For those who do not feel fit enough lo start 
at grade 0, which is the basic routine, the 
program allows you to have a handicap system 
with a negative grade number. There can be a 
maximum handicap with grade -9, which 
takes you down to one repetition of each 
exercise, followed by running on the spot for 
six seconds, which even the most unfit of us 
should be able to manage- 
There is a considerable latitude in each 
exercise with regard to the degree of difficulty, 
or effort put it, so that each person can 
develop a routine which will fit their e*act 
needs. The important point is to find a 
suitable starting routine which makes you 
work but which imposes no real strain, and 
then do that routine once each day for at least a 
week before moving up to the next grade. 



Here is a description of the exercises. The 
first five are warm-up exercises, and it is really 
only on the last four that you start work. 

Stand feet astride with arms at your side. 
One repetition of arm circling consists of 
lifting your arms slowly ma big circle, trying 
io brush your ears as you pass, and then 
bringing arms back to the starting point. 
Stretch as much as you can. 

For side bends, stand feet astride with arms 
at your side. Bend first to the left and slide the 
left hand down the outside of the leg ■&& far as 
you can go* then return to upright position. 
Do not bend forward or backward. Repeal on 
the rig hi -hand side. 

The trunk-and-knees bend involves your 
standing with feet together, weight on the 
front of the feet, legs slightly tent. Raise the 
left thigh up towards the chest as far as 
possible, and bend back down towards knee. 
Lower leg to floor and stand upright. Repeat 
on the right-hand side. 

Stand with feet apart and both arms 
Stretched out to the front for the head-and-arm 
twists, Leave the right arm pointing to the 
front and twist the left arm and trunk until it 
points directly behind you. Return to the start 
posit ton and repeat with the right arm. 

For the ankle reach stand with feet wide 
{continued on page 75) 
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TRS 30 Levels II 16 K Tape 
Video Genie 16 K Tape 



1 1 : 



nrnttti 



The Newest and Mosl Astounding Arcade 
Game that talks has fust Reached Planet 
Earth. You can't help yourself. You have to 
slop them al all cost. Don't let up. Written 
especially lor high quality graphics you'll 
simply be dazed and excited by the action. 

TRS 80 Levels [1 16K Tape 
Video Genie 1 6K Tape 



mm 




GOB 





I ! is the year 2734. Qu r pi anet has chosen y ou to cany out Ihe mosl important mission <sl the decade The following is your top-secret mission br ieling 

Several months ago the Kromortkrofri Emptre invaded our planet and stole some of our newly developed and highly efficient "KrOTnium" Sta 
Cruiser fuel cells. Your mission is to infiltrate Ihe KromonKrom Empire and pass yourself off as commanding officer of one of their fuel transport 

i vessels. Once you have accomplished this, you must recover the fuel so that one of our Star Cruisers can warp in and lake it back lo our planet. You 
will be given a small shuttle armed with a powerful laser device Eventually the aliens will uncover your plot and you will be forced to shoot and destroy ] 

I them to protect the fuel While you are defending at least one fuel cell, the aliens will be unable to use any of their high-powered battle equipment, for 

| fear erf accidently destroying a fuel cell Once the aliens have reclaimed all of Ihe fuel cells they will ihen be able to unleash their newest and 

[terrifying weapon ever the Solar Waster! 

Watch out behmd you 1 
As you hurry through 
the maze collecting 
modules you score points 
But don't let the Gobble men 
catch you If you are crafty, 
snee k u p behi n d them and 
neutralise them to gain extra points' 
Just keep a watch When they 
attack you they come in fast, 
Just don't lose your nerve 

TRS 80 Levels II 16 K Tape 



Dodge the alien Ramships and fire 
missiles to destroy them before they get 
you. The alien Hagship uses his deadly 
laser bolt to transform a Ramship into 
another FJagshtp or into your ship's 
double. Look out* Destroy your double 
and you could destroy yourself, 

TRS 80 Level H16KTape 

Video Gonio EG3003-1-6K Tape 



df o^ ( > 





Video Genie 16 K Tape 



II 



Your fighter appears below a convoy of 
Aliens! If you destroy them another set 
appears who seem to be slightly cleverer 
than before 1 Soon your space station 
nears but before you can dock the station 
comes under attack! Survival is up to you! 
The excitement is just beginning!! 



TRS 80 Level II16K 
Video Genie 16K Tape 



3-D means that as you wander througmhe mazes and buildings, j\ i 
full screen graphic display constancy shows your position in a '"^■l 



^3 





■We; 




perspective format as though you were actually there I This "rat's 
eye" view adds an entirely new dimension to adventure. 
English language commands can be entered at any time to manipu- 
late your environment. The command sets are extensive and sophisti- 
cated. Dozens of objects are scattered throughout the mazes and 
buildings. You can pick them up, burn them, throw them, etc. You 
may need the sword to fight oft an ugly little man. Or a steel rod to 
hold apart crushing walls Deathrnaze 5000 and Labyrinth allow the 
traditional one and two word commands. Asylum incorporates our 
Advanced Language Interpreter {All}, which allows full sentence^ 
input 

Deathmaze and Labyrinth consist of over 550 locations^ 

Asylum tops 1200 locations! 



CI 

u 



a 

THE ESSENTIAL SOFTWARE COMPANY 

(Viscounti Ltd 101- 837 3154 

47 Brunswick Centre, London WC1N 1AF 



■*« 



'"-I.H.H.Ull'tlUlel 



Plane mud w your lelrftsre catalogue I 
*f»C*W* t jumped wti eddmiod envelope 

I endoui cheque exMLMfwMf leaf 

i [►!■., i. Mil noil (t packing) 




P Da .,;, 



M» ACCESS PJu. j 
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MICROLINE 80 



£289 v, 




• BOcoU-v j„czci..rz- • S.~j<I sum: 3« ivVi n 234 401 -. 
106 [HI mm » lot) Characters. 96 ASCII *nd 6) grwhia f>3 
Character sije*: *j, BO or 13? crh»rs. lint * ^'"OWl 
and Pin f *ed * Low rtorje. % (IB * Low weight' $5 k-g 

MICROLINE 82 £449 ^ 

• 90 ;ps B' directional iog>£ seeking *>Srnall *r» 360 IWl 
> 33401 N 130 (HI. mm • 160 character, 96 ASCI I and &t 

grapfircs., with 10 Mfonal GheretHf'Wl Variants. • « 
CPuirserer sum: 40. 66, ffif « 13! f n*'t 'M* • Birill-in 

parallel Jnij «riel interface* # FHcKon and Pin F«8 

ILomnoilt SdB •Lew* v«t>gft[:&jl 

MICROLINE 83 £649 

• 129 Cm fci-dif eetxjaal Eoqhc sec king • 1 36 cofwfPii [Hinting 
on up to t&n forms •Small iqi 512 IWI * 338 Lpl • 130 
IHI mm • 160 Ctiaf actus. 96 ASCII and *» yaptiics with 10 
Maim"*! character-set vjcumtt »3 Crra-scte- spac.ngi 5 10 
and 16.5 Cmw m * Built m parallel and serial Interfaces 

• Ffienor arid Pin Feed *Low -km* S5dB • LQ* 
iMV^g#i|- 13 tcj 



THE ANADEX 
DP95Q0 and DP9501 
A PROFESSIONAL PRINTER 



i oVeeuerul pfmiomj 
• Up to 2Z0 chant '-tn%( 
vtW 4 print 0>n*i.1ie» 
ifGO char buffer 
• B SZSC »nd <an|ron«i 
faraflel m(«ftK« builr in 
• Fytf saffwa** «Wrsif 0* rmjTn* 
■ aeowincj graphics' Upltvtav 
• 300 chej**e« •Art j u«wlc vwiiii tractor load 

DP9500 
DP9501 




ONLY £845* vat 
ONLY £895 *vat 




WE ARE NOW STOCKING THE 

APPLE II AT REDUCED PRICES 

AUTOSTART 
\ v EURO PLUS 

£649 

- VAT 
Gelling SUrfthjf rVPPlI II rS feeler, *ma*<rt, aw* "Wrfe 

(Kwicrtul than us prftweeuors And ■:' i more Fun IP u» too 
b*cjw$« o> buih m fe*tin« r*e: 

• BASIC - Th* Lar^juefje that Wn Pr^^mming Pun. 
■ H>gh PmoIuIkj" Giap"HCs I in u Si.OCQ Point Array) lor 

F<fi«ryO»!fci*iS Otsp»#yt • Sound Capabiity thai Brings 

Programs to lrl» *H«nd Control* for S*rm« and Other 
Hi i nun titput Applicatm'ii • Internal Memory C*pJK".'Iy «' 
4HK By1« ol RAM, 12K Bvl« of HOM; lev B*g System Per- 
form* re* m a Small Package • EnJl'-t Accessory Fiiiioson 
Slot* 10 let the System fjiow With Your 7 M«erts 

Yemj doin': r>Md 10 bv an e^Pft l« tfflr APPLt H K =i » 
tor"pi*i*, tcady :o rut iompui«» J«*t connect il to • v<4oo 
tjrfetav mri ttwl i*v«j ofograms inf wntirn V oU own} Ihs 
firtirfar Tow"! lindttiaf <btulonalrnarvjalihf%ivovryiaru;rt 
vouf BAii (HHMmal pfobbyn Whn* 



APPLE DISC 
3. a Dos 





'£339 
£289 

* Penwrfur Ori> yp*'it'i-i<t Sottwv* Supoom up (o 6 
*nW* • kanw Aeccu 10 Fil** t« £*« o* Lhta • 6A5IC 
Pnnvm Cttaming :o un% SoFtwi'* Tagr!r\rr •fljud.Tm 
nr "SequBfitial F* Aecmi to Simplify Pro^rjimrrino 

• C^n.imic Dials S-ftKe AJlocttion ft¥ Sff*r»<ii Siwajje 

• InrtividL^I Fire W"if PrmccJon Flirnnates Accjdarttal 
FlKf fiil1»<*lrQrw •L^J**' *n BH 8y1» rJinOry Irtuag* m * 6 
tct 1 1 7 wk in Pascal • Sftnarjt CvOMK'IY ol T16 
Kltofev:** IHJK BytraJrVitri P«*C*-I on SijrwIJrfl S 1 *" 
Oilis*l»S *P0*W-tfl Du K ^y from tti? APi^i \\JQ » £ 
Dnvril for Co<Vi*fli*l»c» and Hrflh RtriaWity *pacr«*.jHl 
m Me*vy Duty, Coioiir Coonfinalad Slcel Cabvral 

Cernaur Mimwt lc Appt* tB6 • VAT 



THE EPSON MX SERIES 



• 90 132 Column 

• CvriToracs Ptolld 

• 9i"*«*«*n»t 

• UDp*f h tower ci» 

• TIM Dacwdc' j 

• S>? Dot vrai-.i 

• Condensed on« 
Eni»rg*d ChaTKlvm 

• l<strrt*t« JrW 
ftibbont avatrabl* 



MX80T £339 

MX80F/T £389 vat 





CENTRONICS 
DOT MATRIX 
PRINTERS 



x ^> 



LUXOR 14" COLOUR 
MONITOR FOR THE 
APPLE £295 vat 




737 £369 

- VAT 

739 £469 



-r VAT 



Standard F*aih»nr>* 



P«ocxin iQnil Siucirvg • Rigrn Marg n Ju$nf>c>tion • 3 
way paper handling • Upper and tower caie • True 
0<*crnoer» • Bi'd"r#ciion3l P*f»f JVSud* • sjnoorimtrig 
CiMWlly • C0ftdei)(*d-'Eirj4nded Print • SutJ&crnjH^nd 
Super Sinjjii • Pm and fncnon F^vd • 90 13J Cotumn 

7~a a* above wnth ipuCial ftatura ol 
Pq( Kaiol ul mil Gribi.r,,,. ,, 





NEC 
SPINWRITER 

only 
£1490 

* VAT 



NEC'i tvigh qmlitv pnnlar uvm a print "'thimble" Th-ii hi'. 
b*U diamctar and uTtrtWi than a dany wheel, ftvino » quieter 
faster, more reliable punter that cat cob* with eJonmrj *n<3 
prmung i'T28 ASCII characters^ with up to fare cootf, fnc 
t>on or tractor fed The ribbon anj IhimDJe can be changed m 
seconds 5S uharaclors per second btowetnional onolmg 
wtth rmJi'b"*:*, bold, subtcripl. Hiperscr^t. propodsonal 
Tpacsng Ubbind. arid mudh, much rmprp 




HITACHI 

PROFESSIONAL 

MONITORS 



9" - £J59 £99.95) 
12" -£^99 £149 / 



VAl 



• RelkafalUnr Sotrrj Hate circuiliy using mn IC *nfl U-co 

wrjrtsmoni *n»ut*i high (elisbASy. • S00 linaa hiirironLal 
faaoluNen Hornontal resolution m ticess o' SOO l.nes -i 
atrhiwed m picture tenter * Stable ptclvn Even p:*ycd 
back piC!ur*i ol VTfl can be drsptay^d mihout pn«w« r 

• Leapeng trldao input V>om irvpu! ca*i be kxseed ihrauqti 
«nth built in tcrrnmation switch • External syne op**a- 
tkfln ntvartaWe as oot<m lor U and C types) • Compact 
conatruenOA Two monitors art rYkOuniaUo tide by side in ■ 

standard 1 3 inch rack. 




ACORN ATOM 

UNIQUE IN CONCEPT - 
THE HOME COMPUTLK 
THAT CROWS AS VOll DO 

rnriy A*semrjl*d £157-50 * VA 
"™\ >rWi. PSU. 




_ -^'^-. '■•■•-iv-,-.v-.vji>a,V. 

Special futures met-jrJit • Fga Sued K*ybo*fJ * 
AssarWsltr arvd 6a** »Top Ow#ity MouHsjd C*t# 

• a-piional HrgM Restfui-an Colour G'jfihn-* « €s>DZ 

Mi ri:ry 



4K FLOATING POINT ROOM 

£19.50 vat 

COLOUR ENCODER £19.00 vat 




;We give a full one year's guarantee 
on all ouj' products, which 
noftrvallv onty carry 3 months guarantee. 



A SELECTION OF APPLE INTERFACES 
ARE NOW AVAILABLE AT OUR 
EDGWARE ROAD SHOWROOM 



THE NEW GENIE 



Ideal for small businesses, schools, colleges, home*, etc 
Suitable lor the experienced, meisperieiiced, hobbyist. 
(father, tie, 




■,■:■'.■. INCLUDED: Sound. Uvpar and lower ea^r, Emended 

BASIC and Machine Code enabling [he Wrnini] and 

Execution ol Mothm* Codes ProflrarTunirvj tfotel from 

Keifboiru. 

I«K RAM. 12K MiwowfT BASIC 

Exiansive Software Rang*, 

Sell -Contained PSU UHF HucMatot Casarttf. Eatenial 

Cauotie intvrfpce. Simply ptufl* eitd TV of Monnc 

Comfria-i* and Ready to Go Display ia 6 lines by 32 or &i 

Characters Swm:ru>Ui 3 MannuaH irOuded, Users Guida, 

Serjjirr«rt Prooramnuig and BASIC Reference Mjnnual, 

BASIC Program Tape Suppfiad. Fr"d Graph**. 




£299 vm 

The NEW GENIFU an >d«al BuvncH Atich^l* 13k 
MicoMH BASIC " RC*V ?l ic*y«c*rd, HnmnK Kaypld, 
Upper & Ltmft Case. Siandard Flashing Cur*o>. Cassette 
tnierfacc i*>k RAM E.fjrvfed e*wrn#i*,- to «8X. 



GENIE I & II EXPANSION UNIT 
WITH 32K RAM £199 



'VAT 



PARALLEL PHINTER INTEReACl: CAP" 

fSS.OO -VAl 




TEAC 

DISK 

DRIVES 




• TEAC FD 50A has 4(1 lr«K* 9 ivir^ fSk ftyies 
«nfo"-rTi»:red sir>rse den-trtr capacty 

• The fO SO* CJn be used m double dertfiiv rfconJing 
mod*. 

• The FD-WA a Shugan SA400 mtartate com&atibw 

• Directly compajble witti Tandy TRS80 e««amvon 
meed ace 

• Also interlaces with Video Gen* SWTP. TRS80. 
North Star MfjiiMn. &uoerbrain. hlascom. etc, rtC 

a> AfjdreK setecTiiVi l&f Ba*5y ctiSKitfwj ur> to 4 Oi>k> 

• &4nf PHua power aupfrly hravKd in an «l»«p»t m 
case- 

40 TRACK 

I'Tdm && • vat ^^ £389-- w 



II TRACK 

gftrf* £299 v^t 



Double 



gSt- «499 ■ VAT 



^!& MEMORY UPGRADES 
0^ 16K (8x4116) £12.90 -vat 
4K Compukh (8 x 2114) £12.90 . vat 



WE HAVE ONE OF THE LARGEST 

COLLECTIONS OF COMPUTER BOOKS 

UNDER ONE ROOF. ALONG WITH 

SOFTWARE FOR THE GENIE. 

TRS«) AND APPLE. 



SOFTWARE FILE 



(continued from page 72} 
apart, both hands on Left thigh. Slide hands 
down as far as possible towards the ankle. 
Return to uprighf position and repeat towards 
the right ankle. 

At the start of these routines I advise you to 
do press-ups against a wall. Stand just fun her 
away than your outstretched fingertips and 
allow your body to fall towards the wilt Then 
push with your arms back to the vertical 
position. One repetition in this case equals two 
pushes. 

If this causes no problems you can progress 



to doing the pushes against the top edge of a 
filing cabinet, which increases the work rale 
somewhat. Again, one repetition equals two 
pushes. When you are used to this exercise 
you can progress to pushes against the edge of 
a table. This will require more effort, and one 
repetition equals one push. 

For the seated knees-up, sit comfortably on a 
chair and grip the rear edge. Raise your knees 
as far as possible in the direction of your chest, 
then extend your legs forward and gradually 
lower them to the ground. 

Overweight or very unfit persons arc 



advised to treat the static jump with caution. 
Stand with feet together and arms by your 
side. One repetition consists of one jump in 
the air — the height will depend on how fit 
,o;i are. At fit si you should be CODtdU : i\-: (0 
lift both feet off the ground, but as you 
become fitter you can try to leap as high as you 
can. 

In running on the spot, each pace is care- 
fully timed, so that you do one pair of steps 
per second to siart with, but they become very 
slightly faster as you progress through the 
grades. 



i P.*i2;6=0 




40 


N.N 


2 P. "ISOTONICS STAGE ONE' 1 " 




58 


F.K=1 TO 5;P-*7>N->! 


3 IN. "PLEASE ENTER RGE"R;KP=132- 


-3#fl/5 


50 


N.H 


4 P.';IN. "PLEASE ENTER GRADE NO. 


"6 


7@ 


P. -"RUNNING ON THE SPOT" 


5 P.*12.;F.U=1 TO S 




75 


Q= 13800-0*25© 


6 IF W=l P. "ARMS CIRCLING" 




80 


F.Z^l TO Q.N.Z 


7 IF N=2 P. "SIDE BENDS'* 




31 


IF G<0;F.T=i TO(120+12*G>;G.S3 


8 IF W=3 P. "TRUNK/KNEES BEND" 




$2 


F.T=1 TO <120+43*G> 


3 IF W=4 P. "HEAD/ARM TWISTS" 




S3 


V=7iO-5*G 


IB IF W=5 P. "ANKLE REACH" 




85 


F.R=1 TO V;N.R;P.*7 


H IF W=6 P. "BOBV PUSH" 




87 


N.T 


12 IF M=7 P. "SEATED KNEES UP" 




30 


F.F=i to 25;P.*7;N.F.;e=e 


13 IF W=8 P. "STATIC JUMP" 




51 


P. ""YOUR TRAINING PULSE RATE OF'"' 


14 F.Z=1 TO I300@;N.Z;P.*7 






2<KP>" BEATS PER MINUTE"" 


15 F.N=1 TCK18+G) 




92 


"WILL NOW SOUND" 


1? V- 12098- 18S*G 




94 


KB= 1 1 00/XO , B-X < KB > 


20 F.E=1 TO V;N.E 




95 


PF.P=i to B;N.;P.*7;G»P 


38 P. $7 




108 E. 



Read and Data 

J D Tarrant, 
Malvern Weils, 
Worcestershire. 

The lack of Read and Data on the Atom is a 
great disadvantage. My solution uses arrays to 
Store Data and a variable to keep trad; of 
which element is to be Read next. The Data is 
read back to another variable by using the 
counter to define which clement of the array is 
to be used next. This, I think, is a belter way 
of achieving Read and Data than described in 



the manual because it uses much less memory. 

Dais can be input by using a For-Next loop 
and storing each entry in a separate element of 
the array. It can then rjc read back using this 
technique* 

Restore can be achieved by setting the 
counter to zero. The computer can be 
instructed to go back, or indeed forward, to 
any number in the array at any point in the 
program by setting the counter to the element 
to be jumped to. 

Strings can be used by this method by using 
the technique of dimensiwning described by 



Derek Haslern, Your Computer, October 1981. 
Floating-point numbers can also be used by- 
using fp arrays. Here is an example listing; 
t DIM AAi3), N = 
5 AAIOJ = 10; AAH I = 20; AA(2) - 30; 

AA(3)-40; REM STORE DATA 
TO REM PIECE OF PROGRAM 
100 Q AAINI; N = N + 1; REM READ DATA: 

INCREMENT COUNTER 
110 REM PIECE OF PROGRAM 
200 IF N 4 THEN END: REM STOP IF NO 

DATA LEFT 
210 PRINT Q' 
230 GOTO 100 



1 DIM flft<3>; N=0 














5 Rfl<0>*18;.flfl<l>=28;fiR<2> = 


3D. 


Rh< 


:s>= 


=40, REM 


STORE 


DRTR 


18 REN PIECE OF PROGRAM 














100 


Q=Rfl (. H ) ; U=H+ 1 ; REN RERD 


riRTR; 


I NCREMENT 


COUNTER 


tie 


REM PIECE OF PROGRAM 














260 


IF N=4 THEN END; REM STOP 


IF 


NO 


DRTR LEFT 




210 


PRINT Q-' 














238 


G0TD 190 















Lunar manoeuvre 

S S Grewaf, 

SouThatt, 

Middlesex. 

The INSTRUCTIONS to play this game ait: 
included in the listing with the user choosing 
how much fuel to burn. Just to prove how 
difficult my program is, 1 have to admit that I 
have never landed safely. 



1 CLS 

5 REM LUNAR LANDER 

10 REM EV SSG 3-1-S2 

15 PRINT "INSTRUCTIONS? <V,-'N; M 

2Q INPUT 1$ , . _ 

(continued on next page} 
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SOFTWARE FILE. 



(continued from previous p$ge) 

'85 IF I*--M* THEN GOTO ?5 
'^ REM IriSTPiXTIQKS 

^5 PRIHT "UHTLE FLVJNG A LCH OfrBIT HftPPlHG" 
-f© PRINT "MISSION OH THE PlOOH, t'OUR CRAFT" 
45 PSINT "HflS HIT fttl fiSTEeQID. VOU RfiE " 
» F?lNT "SBFE I»SIl£ VOUR EJECTED SfttfE" 
53 PRINT -CAf^SULE l«H VOU DISCOVER THAT' 
50 PRINT "VOUR flUT&HftTtC PESCEMT COMPUTER** 
65 PRINT "MAS FAILED. VOW? MftIM THRUST - 
7e PRIUT -UNIT IS FALTERIH& FUT HAV GET * 
:*5 PRIHT -VOU DOWN SflFELV. ■ 

76 PRIHT -TO SAVE THE CAPSULE YOU rUST " 

77 PRINT -LAMS AT LESS THAN 2FT/SEC* TO ■ 
7S PRIHT 'SURVIVE YOU MUST LftNl> lAT LESS " 
79 PRINT "THAU 5FT/SEC. CAPSULE IMSTRUM-** 
SB PRIHT -ENTATION IS OK AW' WJUL TELL p 
35 PRINT "YOU UHER£ VOU HRE. REMEMBER, " 
Se PRINT -GPRVITY NlLL AH' SFT/$EC- TO # 

91 PRIHT -VOUfi DESCENT. - 

92 PftlMT 
?3 PRINT 
94 PAUSE HBO 

$3 as 

96 R£n L*LIH1T OF BURN 
i©0 LET L*INT<RN»<ie>+aS> 

lie print 

12© PRINT "YOUR ENGINES APE CAPABLE OF A " 

123 PRINT "liPK. BURN OF'- L. 'FT/SEC." 

130 REM INITIALIZE DATA T-TIfC,H*NElOkT, V« VELOCITY, F-fUEL LEFT 

133 LET T=l 

149 LET V=lHT<RMD*75>-?3 
145 LET rt»IHT<PADf3G0>*M© 

150 LET F=120 
195 PRINT 

\£Q PRIHT -MANUAL DESCENT MODE ENGAGED" 
I S3 PPIHT 
J 79 PRINT 
175 PRINT 



-GOOD LUCK" 



TII1E NE1GHT VELOCITY FUEL BURN" 
SEC, tFEET> (FVSEO LEFTf- 

H,TAB l3;v;THB 2?;F 



t60 PRINT THS liT.TRB 

1S5 INPUT B 

199 IF BX. THEN B-L 

193 IF FC=0 THEN LET B-fl 

TOfl IF E»l6Ot=103 THEN LET B-0 

^l© LET F«F~£ 

213 REM B=iiURH 

220 LET T*T+1 

225 LET V-V-3+C 

230 LET H*H+V 



233 
240 
245 
236 
£33 
269 
265 

.;-: 
£715 
2?£ 
288 

201 

265 

2?e 

295 

&e 

301 
310 

911 
312 

315 
31 £ 
320 
321 
333 
330 
..I 
332 
333 
333 
340 
3€6 
355 
370 

&e 

385 

see 

310 

s ; : 

316 
r;> 

323 
330 
531 

535 

: ■■■■■ 



LET E«RNB#<12> 

IF £<9 AMD E>6 THEN GOSUB 566 

REH VARIABLE "E" DETERMINES THRUST FAILURE 

IF F<>fl THEN GOTO 25fl 

IF HC«& AND Y+ 108*95 THEN GOTO 325 

IF N<-e AHD Y+1BU»9* THEN GOTO 310 

IF H>0 THDl GOTO ISO 

PRINT "CONGRATULATIONS." 

PRINT "VOU.HftvE LftH$Et> SAF6LV 

PRIHT -YOUR VELOCITV AT TGUCHTJOl* HAS" 

PRINT V; 'FT/SEC* 

PRINT "WITH ",F, "UNITS OF FUEL LEFT- 

PAUSE 5uv 

ooto 3fio 

PRINT "OUT OF FUEL" 

IF H>0 T*CU GOTO ISO 

GOTO 323 

CLS 

PRINT "YOU HAVE NAPE A CONTROLLED ' 

PRINT "CRASH. YOU ARE ALIVE BUT THE" 

PRINT "LANDER IS DAMAGED AHD YOU A&E" 

PRINT -*#*3TRflNDE3WE«« 

PAUSE 500 

vOTO 273 

as 

PRINT "t PUNCH. VOU HAVE JUST BECOME " 
PRIHT "THE MOON'S tCWEST CRATER. YOUR- 
PRINT "FLIGHT PAY WILL BE FORWAREEir 
PRINT "TO YOUR NEXT OF KIN- 
PAUSE SOO 
G010 273 
PRINT 
PRIHT 

PRINT "LIKE TO TRY AGfllK^V/W 
INPUT X* 

IF X*-*Y" THEN RUN 

IF X«)"V AND KfC>-H" THEN GOTO 378 
STOP 

REM DERIVE LEVEL OF THRUST FAILURE 
LET L*IHT(L-<RHD#<10>+1>> 
IF INT(L+1A0)<*100 THEN GOTO 330 
PRINT "DETERIORATION IN HBIN THRUST- 
UKIT 
YOUR MAX. BURN JS HOH";L. "FT/SEC." 



PRINT 

FPIH1 
RETURK 
PRINT ' 
PRIHT " 
LET L-0 
RETURN 



YOUR THRUST UMTS HRVE FAILED " 
COMPLETELY 



Program conversion 

Paul Kaufman, 
By, Cambridgeshire. 



mm 



Ti lis short basic routine enables a program 
resident in a Microtan system to be dumped to 
cassette in a format readable by the UK 101 
computer. To use The program, the following 
steps arc performed: load into the Microian 
ihc Basic program which you wish to convert. 
Reset from Basic and, using Tanbug's C, or 
ccpy command, move the previously-loaded 
program up about 4K in memory, first note 
where the program ended. All Basic programs 
will Start from S40 1 . 



Re-enter Basic making sure that you protect 
your relocated program by replying to the 
question "Memory Size?". Emer the program 
form the listing and type Run, Then enter, in 
decimal, the start address of the relocated 
program and start your cassette recorder. The 
program will be dumped to tape in a format 
readable by the UK 10 1. If you have specified 
the start address correctly you will obtain the 
message "Error — program not here". 

Although both the Microian and UK 101 
use the tame 300*baud CUTS tape standard, 
the way the data is stored on tape differs. The 
MicTotan uses a condensed method where 
each of Basic's keywords — For, Xext, Gosub. 



etc — is assigned a single byte code or tag. 

However, the UKlOl uses a less efficient 
method in that the entire keyword, letter by 
letter is stored on tape. This makes loading 
and saving to tape a much lengthier process, 
without Microtan's advantage of a high-speed 
2,400-baud alternative 

What this program docs then is to scan the 
designated text for the tags, look up the 
equivalent keyword and store it to tape. If an 
equivalent is not found, the character is 
directly stored to tape. The program knows 
when it has reached the end when it finds 
three consecutive nulls which designate the 
end of a Basic program. 



10 
11 

12 

14 

15 

20 

3£t 

40 

50 

55 

60 

7u 

71 

72 

80 

90 

100 

2UM 



REM** MICROTflH TO UK101 TfiPE FORMAT CONVERTER 

REM** PAUL B KAUFMAN JRH/82 

REN** 

REM** 

REM** 

»IMA*<69>:P0KE14^1*T*= I,,, --REM SET "CUTS" SPEED 

F0RI=1T0 69 : REflDfl* <I >: HE-T REM GET TAGS 

PRINTCHRt< : 12>:INPUT ,l Ert-ter start address "; AD = REM DECIMAL ADDRESS 

I FPEEKX RIO O0THENPR I NT " Err or-er oars*, not here " FOR I = 1 TO280 : NEXT = RUN 

REM BEGIN SCAN OF PROGRAM 

I FFEEK ( AD >+PEEK < RD+ 1 ) +PEEK < AD+2 > =0THENPQKE22, 254 : PR INTTS : GOT0999 

PRIHTT*- P0KE22, 254 PRINTT? : T$=" " = RD=RD+3 

NM^P£EK<AD)+256*PEEK<fiD+l > : T*=T*+STR*<NM>+" " 

AD = AD+ "■" 

IFPEEK^AD>-0THEN60 

IFPEEK<flD»127THENT*=T*+R*<PEEKCAD>-127> ; GOTO20e 

TS=TJ+CHR*(PEEKCAD>> 

fl D = A D + 1 f continued on next page) 
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SOFTWARE FILE 



(continued from pr&v/Qus page) 

21© G0T088 

993 PRINTT?: PRINT- PRINT : PRINT: PRINT" PROGRAM COMPLETED" = END 

180@ REN DRTfi TfiBLE USED TO CONVERT TAGS INTO FULL WORDS 

20O6 BRTfiEND, FOR, NEXT.DFlTR, INPUT, DIM, REFiD, LET, GOTO, RUN, IF, RESTORE, 

GQSUB 
28 1 DhThRETURN , REM , STOP. ON, NULL , Wfi I T > LORD , SAVE, DEF, POKE , PR I NT , CONT, 

LIST 
2820 DflTRCLERRw GET, NEW, TRB-; , TO, FN, SPC< , THEN, HOT, STEP *+*->#*/ 
"V AND . OR 

203O DRTfl>, -, C SON, IHT, RBS, USR, PRE, POS, SQR, RND, LOG, EXP, COS, SIN, 

TfiN..fiTN,PEEK 
2040 DRTRLEN, STRf , VRL, ftSC, CHR$, LEFT$, RIGHT*, MID*, *** 
OK 



Brahma 



Paul Blythe, 

Sheffield, 

South Yorkshire. 

This logic problem is based on the project 



£^30 



given by Brahma, the Hindu deity, to his 
disciples. The object of the game is to transfer 
a set of rings, of different sizes, from one pillar 
to another but at no time can a larger ring be 
on top of a smaller. 

The program runs on a ZX-81 IK. How- 
ever, typing errors or illegal moves when 



playing the game stretch the memory to its 
limits. There are five rings; ring 1 is the 
smallest. If, however, you have additional 
memory, you can have more rings by using the 
alternative lines shown at the end of the 
pTDgram where N is the number of rings. The 
solution for five rings is given below, 



£F:flHNR 

10 Dltl Fk3>5> 

11 FOR B=l TO 5 

12 LET AU,£,J=F 

13 SEX7 E 

M goto iee 

;y PRINT "FROM" 

21 INPUT C 

58 FOP: £-1 TO ~. 

SB IF fKC, 8>O0 THEM 50TQ 60 

70 NEXT S 

73 SOTO 20 

BO PPINT "TO" 

:■'. INPUT D 

32 IF C^D THEN GOTO 2$ 

20 FOff E=l to 5 

130 IF rKB,E>=0 THEN NEXT E 

125 IF £=6 THEN GOTO 130 

iss if r.cc,B»FKD,E3 then goto 20 

H0 LET R?&,E>-R<C,B) 

130 CLS 



155 UET Fl<C,B>=Q 

160 FOR F=i TO 5 

170 PRINT " ■' H' t F ■, ■' ";8<2,F>;" ":A<3,F,> 

180 GOTO 20 

138 LET RCDj5>=ACC,B> 

200 GOTO ISO 

10 DIH A <3,N> 

11 FOR B - 1 TO N 
50 FOR B » 1 TO N 
5© FOR E - 1 TO H 

125 IF £ - N+i THEN QOTO 190 

160 FOR F - 1 TO N 

150 LET R <D,rO= fl(CB) 

SOLUTION 

1-5, 1-2, 3-2, 1-3, 2-1, 2-3, 1-3, 1-2, 3-2* 3-1, 

2-1, 3-2, 1-3, l-2> 3-2, 1-3* 2-1, 2-3, 1-3- 2-1, 

3-2, 3-1. 2-1, 2-3. 1-3, 1-2, J-2. 1-3, 2-1, 2-3- 
1-3 



Alien arcade 

Stuart Dehuse, 
Bognor Regis, Sussex, 

This is an arcade game for one person, 



m^m 



j 



involving avoiding randomly-generated 
asteroids, while at the same time scoring 
points for hitting the occasional alien. 

Z moves the spaceship to the left, and M 
moves it to the right. 200 points are awarded for 



hitting an alien; 50 points for hitting the side 
of the screen, and 100 points deducted for 
hitting an asteroid. The program takes full 
advantage of the Vic-20*« colour and sound 
facilities. 



I 


PR I NT "WHAT 13 VOUR NRME^" 


90 


IF B<21 RND fi$*"M" THEN B=E+1 


2 


INPUT P* 


190 


POKE R+E,22 


3 


PRINT Hf CLR" 


105 


IF PEEK<tfl+B>+22>=46THEN 114 


4 


PRINT" OFF YOU G0!";P$ 


196 


IF PEEK<<fi+B>+22>=42THEN 930 


S 


FOR H-1TO1060^NEXTH 


119 


NEKTK 


S 


POKE 56379*8 


112 


GOTO300 


7 


H=0 5=0 - 2=0 


114 


P0KE36379,42 


3 


0=56 


115 


PRINT-'CLR" 


10 


R=7900 B=ll D=8164 


116 


PRINT" (CTRL * WHT> DESTROYED EV RSTEROI D ! ! " 


28 


FOR J-1T024: PRINT: NEXT 


/■«' 


POKE36877.220 


25 


FOR K=1TO€60 


231 


3=S+1 


36 


POKE D ■MNT<32*RNBa;>),46 


210 


FOR L=15T0 3STEP-1 


35 


R=INT(25*RND<nj 


223 


POKE 3 6 378, L 


36 


IF R^l THEN 700 


230 


FOR H=1TO180 


40 


FOR J=1T0 C NEXT 


240 


NEXTM 


45 


G^Q-0.25 


250 


NEXTL 


50 


POKE R+B,32 


268 


P0K£36S77,@ 


55 


PRINT 


270 


POKE36878.0 


60 


GET AS 


275 


PQKE36S79,S 


70 


IF /.*=" "THENIOO 


280 


GOTO 30 


71 


IF £*1 ANH Mf="M" THEMH=H+1 


300 


PRINT " CCLR> " P0KE36879, 106 


72 


IF F=21 RNJJ A*="Z" THENH^=H+i 


310 


FOR R^ITOS PRINT NEXTR 


80 


IF B>1 AND fi*="Z" TH£NB=B-1 


313 


2=CH*5&>-(5*100>+(X*2e0> , M „,/„w nrt „™ toj 

(CQnf/nv&a oft page 79) 
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THE NAUGHTY ONE 

An Mv*A|ur> far (wry! brbadwinded. people. 
Fay your way through jarnbirig dn4, bar* and 

houlo (jf vice, be IfrcJudad IV S*duCB<J. aim J 

■la**, ftcejutfr pjn of ypwr ojjporiems' bodies. 

Loom your money wd borrow. Ilia.,, there it 

no ben*., only * p»wnbroJtrr, »Kim «►!* 

coblefml w* ba aorrw cl »ow clathail 

Gamble for the doth** ol your opponenti. 

lore* lb* pawnbroker la amnion u<i>< cloth*-. 

lpref*'*oly Irom other player*,. .}, be grven 

lot™ snucy Iniki or do's wmi oul 

Bu*r) ■ m«»fi parlour and bankrupt 

lor undmjl yc-ui opponent* d lhay Jr< 

urthjcky.., 

A nurii version ol iKa game a. now 

ftvfelaMa on CDilnllc The mi.H vrr l>on 

en disk is. much more tipvidct end 

cantem* In between other thing* 

40/ pub* arid bars. 20 a*mMmg houses. 

and also... . no, we won't nM. 

Pliy r) **!• (fur 1cA.n*> or ptey rt 

hard. II yeu dm*, ilul n 

A SPHINX COMPUTER GAME 



THE SIGN OF HADRIN 

SeCOffl* lemihar wrth dark Ooc Bnt*n irvS g your way to 
■ E T.000 !lpanjr« which 1J actually bunedj m this crx*n|ry 

A (jjmt v»hnn wiL" tax the highest .nieJIrgemee and needs 
it* flBplttoSior. iq (pnd the solutions 
It also includes * lot of outside ecrivwe* 
Folio* the itaii of nvs dark ag* rneovcten and 
ai*cov*r n.i tomb. wrth ;rm rnjj treasure « n 

A SPHINX COMPUTER GAME 




GOLD 

Find your wey to mose ift*n rpny room*, collect the 

Heasure* and try la gat out vr\'M llwn. 

Very addic :ivr. With the game coma instructions on 

how 10 win a Mflrnolpcri Memory E*p*nMin 

On tfie nmt tape. Pic* t Word, ■ game of i*j|I 

Try ornt b*a'. your truldr*n 3: .1 

A HILDER0AV GAMI 



THE MAZE GAME 

Go (Nough "*ir«e d : mf?n»;orial m«n which ore 

ynmapprnj *nd fn»d vou' way about. 

Tha game carvncT, become baling eecauM |he 

miHi etiang* an iha time. 

H you tro a mve odd*!. 

A SPHINX COMPUTER GAME 



GOLF 

A tiro nearer !o lh* f«l: dung,. 

Rayed on ectusHy «**tmg cfturie*. *flh a tun MlaCIQn 
of Ck*i Cornarv* «■ the necessary like weather, wind , 
and otbaf atmospheric circumstance*. ¥ou control 
y Our Mil whither you thee Or hoo* end you #1*0 
dtttfrran* youraell iha ifflfiact oi> thxi ban 
Availfbtt m W#r;b, with lull ecrtpur Qfaprncj 
A SPHINX COMPUTER QAMF 



THE SECRET CODES 

Net a fnitrcnTind typa ct game ft all. 

Thar a art many coded IntS do the- ekjk tor r;*SS*«ffl 

mhith may b* vary diHlcult todeciphe*. 

We undertake 10 pay C 100,00 10 Iha wnde« of iha 

lini compleis kstmj of all Iha-iexta. ii»t*«j wiuch must 

be famtlew of courae, 

Sample? 

HOOARtM VESHA STWAK0 TAAAQH0N VOTASKIN 

SOMETIMES DAASHTlM MEGHAMON SHAPOSOMS+1 

SfllONAMAM 

A SPHINX COMPUTER GAME 

ORDER FORM 




GAME TfTU 


ca»ene 1 16KI 


drikatie [4SKJ 


MM 


A pole II 


THE NAUGHTY OfcE irnln. whhi 


350 


"9. SO 


. 





THE HAUCH1Y 0Nt> Irnan Taraon' 








2*50 


2-1 tO 


THE SIGN OF HADRIN 


— 


— 


.29 50 


29. oO 


THE SECRiT COatS 


8.50 


B.M 


ia.oo 


12.00 


THE MAZE GAliftc 


8 50 


650 


_!i2S_ 


- 2 >; ! 1 


SOLO (A HiUefbay Qamat 


BOO 


BOO 


12,00 


12.00 1 


0OI.F lavaUpl* March] 








29 60 


29. SO J 


Ckcia htm vyantad. 











N nrna 



Addrvn 



PoitalCode. 



L 



Town ...... 

Rwrattante andoiod , 

VAT hi aKlv4Hl- Pi****, add SOp 'Of P*rP H «d« lets ;han £1000 

Send io 

HOLDCO ITO. 14 BRITTON STREET LONDON EC1M 5WQ 



If you are interested in a particular article /special 
feature or advertisement in this journal 

HAVE A GOOD LOOK AT OUR 

REPRINT SERVICE? 

We after an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material, (Minimum order 250 copies). 
Telephone Michael Rogers on 01-661 3036 or 
complete and return the form below. 



To; Michael Rogers, Ypur Computer, Reprint Depart- 
ment, Quadrant House, Sutton, Surrey SM2 5AS. 

I am interested in copies of article /advert. 

headed featured in this 

journal on pages .,.,.,,.,,., issue dsied ........ 

Please send me full details of your reprint service by 
return of post. 

Name 

Company 

Address , 

Tel. No 



NEW CASIO FP-10 MINT PRINTER 




|RRP 



All INCREDIBLE £44.95 



Compatible with the FX-S0tp, FX-50IP. FX-OTP. FX-S02P and, FX-TtHP 
Manual and program raiulta printout. Memory and program Haling 

FP-lOeie«r«**criarpemwipnnWf A rariartaWy r*ir * jt 7 d<K mtfrttr (rtrSXit Or 3& 
characters par an«, Jp !o 3C characters stOrO/prtrrMuI Over 1 4 fcMK. with ovarload 
symbol Fast ? imn/tceond priril spaed. AJumiftised paper rolls are apprgx 2,500 lines.' 
30 leer long. Connects directly 10 Ihe cattilater. or via F A-2 eusotte irl*rr*c*. Four AA 
hanemrs wlH pnnl «pprbx 6.000-9.600 b(Hrs BftCfUrOMU** paCK NP-4M, 13.000 lines. 
\£i 90) AC adaptor AU-41SQ wil recharge NP-4M. In srtu. {«> Pnnler rolls f 2 50 paf 
dock ryirve. fflirrS. *3. SK x 157.5W« B2 SO (1 *»' * 6^-3%T weigriiaT2gil3 IP*) 

FX-W2P. SI? pfOflfaffl Meps Wrtrv FREE MICROS PPP (t9-9S> 17* 9* 

FX-7D2P. tla»ic por>e; cornputar 1 6B0 to 80 proa/4fn steps 26 CO 226 memories, n 

non-vr>arile FHiE MlOflOL PPP, OlS.W 

HlCRiOL PflOCOS. Profeuioral ProgremTima solutions on lap* r2*.95 

DISCOUNTS ON SOFT WARE WHEN YOU 8UV YOUR HARDWARE FHOM US 

Catalogue at Casio tabulator J. ^oyftoarcts and «micriH and further nrocmalion on Ihe 
GQ2P of 702P and PRQCQS on hh*i91A (14p*tamp). 

PhC* noktdes VAT. PiP. Deavery normaJry by return Sand cheque*, P.O. Of phone 
your Access or BeVdayCVd numbw to-. 



TEMrUS 



Dept Pew, 
36 Burleigh Street, 
Cambridge CB1 10G. 
Tel: 0223 312S66. 
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SOFTWARE FILE 



Continued from page 771 


395 


PR I NT ■< CTRL * Y ED BYE FOR HOW">P* 


314 


PRINT" YOU SCORED", 2 


400 


END 


315 


PRlNT"PQINTS , \Pf 


700 


F0RP=1 TO 10 


226 


PRINT "WELL DONE'-P* 


716 


POKE £+lNT<3£*RNlKl»,42 


333 


PR! NT "YOU ONLY NIT";S 


720 


FOR J =1 TO Q: NEXT J 


335 


FRINT"ftSTEROIDS THIS TlflE" 


T30 


POKE ft+B,32 


336 


PRINT 


740 


GOTO 55 


337 


PRINT"YGU SCORED" 


Htnj 


POKE 36079,127 


333 


PRINT 


910 


PRINT"CLR" 


339 


PRIKT"HITS";P# 


920 


PRINT-CCTRL A BUOGOOS HIT!" 


340 


PRINT 


930 


POKE 36873,15 


345 


PPINT M VOU HIT B ;X; W ALIENS" 


940 


FOR L=l TO 15 


350 


PRINT" DO VOU WANT ANOTHER GO?" 


950 


P0KE36376, 160 


360 


PRINT"? OR M?" 


960 


FOR M=l TO 10 NEXT M 


370 


INPUTW* 


37& 


POKE36876,0 


380 


IF W*- M V"THEH3 


930 


FOR M=l TO 10: NEXT H 


3S5 


PQKE:<68?9,44 


99% 


NEXT L 


.-x 


PPINT"CI_ft" 


1000 


POKE 36878.0 


3S7 


FOR U=1T0 11 PRINT NE^TU 


1010 


JK=X+1 


388 


PRINT "iCTRL £ VELJO.K" 


1020 


POKE 36879,8 


399 


PRINT 


1030 


GOTO 30 



Prime numbers 



Jack Bettridge, 

Walfington, 

Surrey. 

Any prime number up to the arithmetical 
maximum of 32,767 can he identified with 
this program, which works fast if the 
computer is not asked to digest too many 
numbers si one time. 

If there are hundreds of numbers bcTween A 
and B, the screen will remain blank for some 
seconds and the Continue key may be 
subsequently needed to obtain additional 
pages. 

Lines 90 to 140 are required just in case 1 , 2, 
and 3 are included in the A to B range. Anyone 
willing to ignore the technicality that these 
First three numbers arc primes can save six 
lines of program. It is obviously a waste of 
time counting any even number after 2, so 
lines 150 and 220 ensure only odd numbers 
arc considered. Each odd number within the 
range is progressively divided and repeatedly 
tested for a remainder or zero by lines ISO to 
210. Line 250 is necessary because the ZX-60 
has no Step facility. 



Faster slow mode 



as?~a/ 



G W Hewitt, 
Edinburgh. 

If, uke MB, you like to type in programs in 
slow mode, you will have found thai it can be 
annoying when adding lines to a Long program 
to have to wail while the computer writes the 
entire screen every time. It is especially bad if 
the line is a long Print or Rem line. 

This small program can be temporarily 
stored near the start of the program using a 
few spare lines. When one has a screen full of 
lines, tvpe Goto (first program line). Answer 
the prompt with ihe last line you have entered 
and it will return you to thai line with an 
empty screen below, h also Pokes the Listing- 
system variable to ensure that every relist after 
that will return to your chosen line. 

(continued on next page} 



10 

28 
3G 
40 
50 
£8 
70 
S0 
90 

180 

110 

120 
13© 
149 
158 
168 
170 
180 
190 

200 

210 
220 
238 
240 
258 
260 



PRINT "PRIME NUMBERS FROM?" 

INPUT fl 

PRINT "TO? 11 

INPUT B 

CLS 

PRINT "ALL PRIME NUMBERS BETWEEN* 

PRINT "AND M ;B; "=* 

PRINT 

LET C=fi 

FOR V=l TO 3 

IF NOT C=V THEN GOTO 140 

PRINT V;" ".: 

LET OC+1 

NEXT V 

IF 2*CR/2>=R THEN LET fi=fi+l 

FOR V"fi TO B 

LET Q=3 

LET R=V/Q 

LET P=V-R*Q 

IF P»Q THEN GOTO 256 

IF G>R THEN GOTO 240 

LET Q-Q+2 

GOTO 180 

PRINT V; " "; 

LET V=V+1 

NEXT V 



;fl 



2 


CLS 
















3 


PRINT 


"TVPE 


LINE 


NO" 










4 


INPUT 


■ ■> ii ■ 

X. r%. *' m - 
i ii it I 














5 


POKE 


16419, 


XXX - 


- INT' 


-■ l.'V'J 

>. l"""n"'ii ll"' 


■'256: 


i *:■' 


56 


£ 


POKE 


16420, 


INT ' 


-■ yyy .** 

-: .•. .\ •■ , 
■* 1 1 1 1 1 if b 


256 > 








7 


LIST 


XXX 














8 


STOP 
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SOFTWARE FILE 



Top drawer 



$Mh 



A J 8f$$ex, 

fiadstack, 

Avon. 

The PROGRAM is operated by means of five 
keys. The user can draw whatever he wants 
with this simple program for the Video Genie. 
The keys are as folows: 

1: Left 

2: Right 

3r Down 

4: Up 

5: Gear the screen to start again 
The drawing will start in the middle of the 
screen or at the points specified in line 20. You 
can alter these points as you wish. By adding a 
line 35., the user will be able to move the dot 
around the screen without leaving a trail, The 
line 35 would be as follows: 

35 RESET IXX,YY1 



10 


CLS 














2S 


XX=62 


- VV=24 


?SET<> 


M*W) 








30 


fi$ = 


INKEV* 


- IF 


R* = n] 


1 THEN 


39 


4U 


IF Ht 


_, ii j ii 


THEN 


100 








56 


IF R* 


- "2" 


THEN 


lie 








66 


if m 


— iron 


THEN 


126 








70 


IF m 


s «-4« 


THEN 


130 








30 


IF fit 


<> "0 


" THEh 


i 3@ 








36 


CLS - 


GOTO 


1& 










180 


XX=KX+1 












105 


GOTO 


140 












110 


xx=xx 


-1 












115 


GOTO 


140 












120 


t"t=VV 


+ 1 












125 


GOTO 


148 






■ 






130 


W=VY 


-1 












14*3 


IF HX 


<0 OR 


XXM27 


' OR VS 


r'<0 


OR 


VV>47 THEN 30 


150 


GOTO 


20 













U-1i 



Biorhythms 

Michaet Siirensen, 

Hvidovre, 

Denmark. 

Your biorhythm tells you how you should 
feel. It is the average of the physical, the 
psyche and the intellectual rhythms. This 
program tells you the values of the three 
rhythms and their average on a certain day, 



and then goes on to print the biorhythm curve 
for the next 30 days. 

The many Rem statements make the 
program self-explanatory. The three rhythms 
are calculated as soon as you have cntcrctfyotir 
date of birth. You can omit the spaces in the 
program if you like — and the Rem state- 
ments, too. The program fills about 4.5K. but 
k can be reduced to less than 3K by these 
omissions, 




10 

20 

30 
40 

50 
•■: 

rp 

30 

m 

: i ei 
L£8 

140 

160 

:"■> 
:-.v 
19* 
204 
219 
22§ 
230 
£40 
250 
260 
:rn 
28 & 

290 

. da 

' i 6 
?39 

J40 
345 

i5e 

400 
500 
310 

524 

530 

5£& 
600 
-■3-3 
£20 

£30 

710 

720 



Ffi 5 ++*+#+♦*»+•+**+*«»■♦*»»• 

REM + + 

REM * fcJC'RVTHH PRQGPHtl * 

REM * ft PJJOGRfiM FY * 

REM + MICHAEL SORENSEN + 

REN + FOR ZX-Sl WITH 1ft * 

REM * * 

REM +♦+ + ♦♦+++ + *♦*■++♦**••*•• 

REN INPUT 

PRINT AT 0,0.*BIGfiVTMN FCWf 

■PRIHTflT 20,0; "WRITE THE WAME» 

PRINT RT 2],0;*fiND PRESS *HEH.iHf>" 

INPUT ft* 

PRINT j=rT £,13;fs 

PRINT RT 1,0; "BORN THE* 

PRINT AT ^0,10,-ElF-THtJRV" 

INPUT FD 

PRINT AT l^+CFDaaKFS,"-- 

PRINT AT 20,10:"NQHTH OF BIRTH" 

INPUT FN 

PRINT AT 1,12+<FMC10>;FM;--* 

PP1HT F*T 20,10; J VEAR OF EIRTH" 

IHPUT FV 

PRIHT AT I#iSf'FV 

PRINT ftt £,0>-BDflV THE 11 

PRJKT RT 2C1&, 'EIOKYTHM BAY" 

INPUT ED 

PRINT AT 2, 9*(B0ci0; ;&&;■■-« 

PRINT RT 2&, 19; "MONTH" 

INPUT W 

PRINT RT 2,l2*(*M<I0>;&n;--" 

PRINT AT 20, 19; "YEAR- 

INPJ.IT EV 

PRINT AT £,15; EY 

REN PRINT 23 SFfiCES 

PRINT AT 20,0; 

REM PRINT 23 SPACES 
PRINT AT 21 .0; 

LET s=e 

REN CALCULATE TfC NUMBER OF BAYS IN THE REST OF THE Y£HR 
..FT 3«FB 
l£T H=FN 
LET V-FV 

eosue 2000 

LET AH*-* 

REM CALCULATE THE NUMBER OF INTERCALARY BAYS 

FOR 2-FV TO BY 

IF 2V4-IMT <2/4>«fl AND ",'100- INT <2/lM)CB AND FV O Bv 
THEN LET S-S+l 
NEXT Z 

R£r1 CALCULATE THE NUMBER OF DftYS FROM THE BIRTH TO THE 

BfORVTHH YEAR STARTS 

LET AB="AD*S*365* <BY-FV> 

ftEN CALCULATE THE NVH&ER Of BftVS IN THE BIORVTHH YEAR 

LET Li-JB 
LET rtaSH 
LET Y-BV 



T5C1 

760 

000 

'-:•? 
?20 
030 

*40 

850 

S66 

070 

360 
306 

/-.■"' 
910 
r^.'.i 
539 
?40 

ts» 

1010 

1^20 
1030 
1040 
1400 
1930 
2000 

£020 
2030 
2040 

£050 
20b0 

;0; -.i 
2030 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2333 
2540 
2350 

25&e 

2600 

Z7«e 

9700 



■■4 1*6 ftlli V. '160-1 MT 



<»»; INT 



9900 



QOSUJ 2000 

LET FiI>=fiC+>!*< H>2ft)i V,'4 -INT 

(V.^i66j C>&> 

REM CALCULATE THE EIORVTHM 

0OSUB 2500 

REN TpjftNSCPlBE THE BIOPVTHH 

PRINT AT 4,0;"PHV&ICAL *, TAT* C1S-<IHT <99*A+,5> <9»i 

tHT < J00tfl+.SJ/J60 

FRINT -PSVOE ' TAB <l3-f.INT t99M+.3> 

:'>o#B+.5>/i0& 
PRINT -INTELLCC-TUAL:' 1 ; TAB <!S-clNT <99#C+.5> <0»; INT 
a00*C+.5>/100 
PRINT 'AVERAGE" ", TAB C15-tIHT (9*»D^,3> HZii, INT 

a0e*B+.S>/tea 

PRINT 

REM PRINT A SVSTEH OF CO^ORDIHATES 

PRIHT AT 11,1; "GOOD WW 

PRINT AT 21,1- "BAD DRVS" 

PRINT AT 9,0; "THE B-DftV AHO THE'; "NEXT 39 BR¥S« 

FOR P=l TO 21 STEP 2 

PLOT 0„P 

NEXT P 

FOR P=0 TO S? STEP 2 

PLOT P,U 

HBfT P 

REM PPIHT TJC CURVE 

FOR &»AIi TO hD*30 

MSSW 2529 

PLOT 2*<G-flD**l, INT <:@+D+.3/+U 

1CKT & 

REM THE EHTJ 

STOP 

REM THE NUMBER OF BAYS FROM T« 1/1 

LET Ji-Tj 

IF M*2 THEW LET M« 31+X 

JF n»3 THEN LET X* 59+X 

IF M*4 THEN LET H- 90+K 

IF N-5 THEN LET tf-120+X 

IF 11*6 THEN LET >:-l3l+X 

IF n=7 THEN LET X=131+X 

IF M-8 THEN LET K-213+X 

IF H-9 THEN LET X«242*X 

IF M-IBTHEN LET X*2?3*fc 

IF M-11THEN LET X=303+X 

IF N-12THCN LIT 

RETURN 

REN CRLCULflTE THE FIOftYTHN 

LET 3-flD 

LET fl«51N (2*Pl*0/23> 

LET B-SIN C2*PI*G/29) 

LET C-SIN (2*PItO/33> 

REM CALCULATE THE AVERAGE 

LET B*<A+6+CV3 

RETURN 

S"OF 

REM SET THE RECORBER TO RECORD J NG AND PRESS; 

SAVE -&IORVTHM* 

K :, 



RUN 9690 



00 YOUR COMPUTER, APRIL 1^2 



Double height 

Brian Symej 
Strom, 
Whiteness, 
Shetland, 

THIS PROGRAM has been written to run on the 
ZX-SI with J6K and primer produces a 
double-height character Set on the printer. 
RAM top must be set 10 30720 by 



SOFTWARE me 



c*, 



POKE 16389,120- NEW 
The program works by creating two new 
character sets, one for the upper half of each 
character and one for the lower. When prim- 
ing a line, text h Poked into the printer buffer 
and then printed using the modified ROM 
routine. 

Before loading, execute the following 

commands: 

POKE 16389,120 



POKE 16388,0 

MEW 

To print a line, use the routine at line 9200, 
for example: 

10 LET P$ = 'TEXT TO BE PRINTED" 
20 GOSUS 9200 

Lines 10 to 65 of the main program load ihe 
new character set; lines 9000 to 9120 arc (he 
copy routine and lines 9200 10 9310 contain 
the LPrint routine. 






If 


REM (C) 19S2 BfilfiN 5VHE 


-,i,:,- 


LET UZ*USR 51744 


11 


DIH E*(32> 


sese 


POKE 31888, PEEK 31888+1 


12 


LET M=PEEK lb339+256 


siee 


LET U2-USE 31744 


15 


FOR X-e TO 63 


sue 


NEXT (J 


17 


REM THIS SECTION LOADS THE NEW CHARACTER SET ABOVE RfiMTuP 


0120 


RETURN 


20 


FOR C-8 TO 3 


9200 


REM iOUELE HEIGHT PRINT ROUTINE 


22 


POKE 2*C+X*8+H,FEEK (7S88+XS©+» 


3216 


LET ^INTULEN P*-1V32>*32 


24 


POKE 1+2*C*X*3+M,PEEK <T*:30-. •£:-/ ■ 


9223 


LET P#=P*+EIC TO 32-<LEM P*-2» 


26 


POKE 5 12+2* r>X*8+H, PEEK (7B$8+X*8+€«4>) 


9238 


FOR K=0 TO 1HT tLEH P*/32)-l 


23 


POKE 5I3+C*2+X*3+I1 J FEEK' t7688+X*S*C+4.' 


9240 


FOR Y-l TO 32 


50 


NEXT C 


9250 


POKE 1S443+V,C0IC PS<.W432> 


46 


NEXT X 


9255 


NEXT V 


SO 


FOR 1=6 TO 112 


9260 


POKE 31880, PEEK 16389^2 


55 


POKE 31 744+ 1, PEEK <2161 + I> 


32 7G 


LET «X*USP 31744 


SB 


NEXT 1 


9286 


POKE 31888, PEEK 3tS3«*l 


65 


POKE 31357,281 


9290 


LET XX-USR 31744 


98136 REM DOUBLE HEIGHT SCREEN COPY 


3360 


he;-:t :-: 


9020 LET UFaftEK t£39£+P£EK i£397*25£ 


9385 


LET Ff="" 


9830 FOR L1-0 TO 2i 


3310 


RETURN 


?04fi FOR 0*1 TO 52 






?&*& POKE 1 6443+0. PEEK r;UF+U+33+0> . 


To c«*v the screen use 


90*0 NEXT 






987B POKE 3 I See, PEEK 16389/2 


OOSUE 9000 



Satellite plot 

8 T Jeeves, 
Sh&ffietd, 
South Yorkshire. 



M--JJ 



I wrote THIS program to determine satellite 
parameters When run, the program requests 
you to select which input your require, height 
or velocity, This is followed by a request for 
the particular figures in miles, or miles per 



second. The program then prints out the 
satellite data including the orbital period. Not 
earth-shaking, but a change from the well- 
known "Invaders From Galactic Space Laser 
Blasters" genre. 



5 REM "SATELLITES EV TERRV JEEVES" 

IS PRINT "TO DETERMINE SATELLITE VEOLICTV, HEIGHT 

AND PERIOD IN A CIRCULRR ORBIT" 
15 PRINT 
20 PRINT 
25 PRINT "TO SOLVE ORBITAL ELEMENTS, CHOOSE 

1 OR 2 AND N/L" 
30 PRINT 

35 PRINT "FOR A GIVEN HEIGHT 1 " 

40 PRINT "FOR A GIVEN VEOLICTV 2 U 

45 INPUT H 

50 IF fi=l THEN GOTO 70 

55 IF f\~2 THEN GOTO 100 

60 IF flOl OR fl<>2 THEN CLS 

65 IF ROl OR A02 THEN GOTO 10 

70 CLS 

75 PRINT "INPUT HEIGHT IN MILES" 

30 INPUT H 

85 LET V=aNT<<SQRCCi44*10*#10>/C3960+H>>>#36>>/100 

9© PRINT "ORBITAL VELOCITY AT ";Hi n MILES IS ";V,"" MILES/SEC" 

95 GOTO 125 

100 CLS 

105 PRINT "INPUT VELOCITY IN MILES/SEC" 

110 INPUT V 

115 LET H=aNT(t00*(<144*10**I0)/((3600*V>**2>-3960>>>/100 

129 PRINT |J RT A VELOCITV OF ";YJ" MILES/SEC, ORBITAL HEIGHT WILL BE 

"JH; "MILES" 

125 PRINT 

13© PRINT 

135 LET P=aNT<100*(2*PI<39b0+H>/C60*V>>>>/10@ 

140 PRINT "ORBITAL PERIOD WILL BE ";P;" MINUTES'* 



YOUR COMPUTER. APRIL 1382 81 



Thii memory is made for your AtOffl Books and bits for ZX AtOITI 



OR OTHER IMHi GfjOJ/lifiaO/GBM SYSTEM 




16 of 32K 
SVt6 VERSIONS 

Expand your. ATOM lo 2S or 38K RAM 

ldc.il fpr Word Frncitf iing. Chen piogr imi ind ButirHM Seliwarr. 

Fully CompmtFil* with other Acorn ATOM toftwar* and hurfwarr 

VtriiOM jviiUhHr to lit inside Due ATOM while Hill Itiwnf room 
far other mttmiarH iiith a the Atom ATOM colour trUodcr board. 
EurOCjrd rack mounting typei alto JVfJlabl* 

PRICES: INCLUDING U.K. P&P BilS* VAT 

MZI63A 16 K BviK & tested 16 to mi*)* ATOM'S eate £S9 SO 

M716JB 32 K „ „ » „ £74 00 

MZ183C lr>K Built & tested, Eurotjrd rat*, mounnna £9200 

MZ163D 32 K £76 60 

MZ163F Bare PCB (p build any of »bo¥« with data f23 00 
MP1 00 DC -DC converter, powers, any MZ163 board Irorti 

Wifegulatwi 8V njppW luch Jt Ihi ATOM maim adaptor £8 60 

S.A.E to* further details. 




ALL PRICES INCLUDE U.Kf&P 
+ 1&*i VAT WHERE APPLICABLE. 

PAYMENT WITH OROER PLEASE. 



TIME DATA LTD S7 Swarlowdjle, Bauldon. 
ttwx SS>6 5JC Td; (02S81 41 ilZS tMON FRlV 



The Explorer's Guide to the ZX81 

IF YOU'VE GOT A 7X31 THEN YOU WEEP THIS BOOK 

Pioflramt for I K HAH, «nd projrjini to, 1GK RAM 

Ciitin, Business and Enpneeiinj Afiplicincni 

RAMA l/OCirtultt. Uueful ROM Routine*. Kin!; 

and TirM. And Much Much More, lot cnly £* 95 



The ZX80 Magic Book 

•With 8K RQM,'ZX81 Supplement- 
On m*» oro«f arm. contpulrr mu«c. convftiina; program* 
— tiUMiin cl+wf g ASICS, tmprtmne. the picture 

RAM ft 1 .OCirtuiM. inri mucH more {-'.!=• 

Getting Acquainted with your ZX81 




7h « tjrmjrj/iii including Dtauehit. by Tim Hjtltmi 



t-i 96 



Mastering Machine Code on your ZX81 

180 page* of immmi value to beginner and expert alike, i b 95 

The Atom Magic Book 

A wta4rh of games and oihet programs' tlo'ing ip**ch m your ATOM. 
eoni-rnin} pfogrimi wniiti* in other HASlCs Mpv tccordirtfl nmii 
and many mare utetul lurdw*r* IPs. £5.50 

Getting Acquainted with your 
Acorn Atom 

By Tim Hvtnetl and Trevor SMiptrc 80 piofrjmt mcJudm^ 

Drauohti' £7.95 

ZX a Atom IC's & Connectors 

S.a.C. far list, 

XjIilEDACA 




PUT YOUR 

O MICRO 
TO 
WORK! 



dHrttft^ttte -v m 




YOUR 

MACHINE 



MDRIINTFHFACESi 



CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

Have you ever wanted vouf MICRO to control a machine for you. Or 

manage your house? if so, TheMDR MICROCOMPUTER CONTROL 

INTERFACE' wiN give vovi tsoiated channels of OUTPUT <RA © 2b0 

voltsl and switch sensing INPUTS 

Available now for connection to PET USER , PORT, RS232 and 

IEEE468, allowing expansion up to moie than 900 channels. 

Supplied complete with connecting cables, full oate and guarantee 

from £12.54 per channel. Complete preprogrammed systems or 

individual components available. Write 0^ Ohone for delays 

M D R (INTERFACES) LTD. 

Little Bridge House, Dane Hill, 

Nr. Haywards Heath, Sussex RH17 7JD, 

Telephone: 0825-790294. 



n 'i U With odour and sow 




kl89»95 mcludin gv.at 



TWICKENHAM 
COMPUTER 
CENTRE LTD 

01-892 7896 
01-891 1612 



H» 






72 Heath Road Twickenham Middlesex 
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COMPETITION CORNER 



Klingon death 

BY ANTHONY ROBERTS 

TlIF KL1NGONS' treasure is contained in a 
hollowed asteroid bristling with automatic 
defence mechanisms. One button on this 
control panel will defuse them all — it is your 
problem to find which. The other buttons will 
self-destruct, so 3 mistake will be fatal. 

By a massive computer search through the 
Klingon central systems, find the key: each 
button has four symbols and it is possible to 
press every button but one in a closed- loop 
sequence in which each button is identical in 
ali but one symbol wiih the previous button 
pressed, and in which no burton is pressed 
twice until the first button is reached again. 

The one button not in the sequence is the 
defuse button., What does it look like? 



A £1 5 book token will be awarded to the first 
correct solution drawn from ihe competition 
bag. Ail entries: must be si the Your Computer 
offices by the last working day in April. The 
name of the winner, the solution, arid a com- 
petition report will be published in the June 
issue of Your Computer. 

if you want to set a competition for Com- 
petition Comer, remember that the simplest 
solution should be calculable by 3 short 
program rather than by any other form of 
reckoning. 
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Competition 
results 

Thehh wr-Ri- more than 500 entries for the 
BBC Micro crossword competition in 
February. Most found the correct solution 



without too much difficulty and suggested a 
plethora of alternative names for the BBC 
Microcomputer, After much delibcrauon, wc 
declared j Parkinson of 16 Newquay Avenue, 
Reddish, Stockport, Cheshire, SK3 7BQ, as 
the winner. A BBC Micro is on its way. 

His suggestion for a better name for the 
BBC Micro was "Zaphod — a becb-box with 



K Mosetey's Trott Piggue solution, 

i£i 1 = 1 

20 C=I -K=i B=0 

30 L=C = C=C+B ; B=B+L 

48 IF B+C<3 THEN GOTO 160 

5@ B=B-2 

60 IF EM THEN GOTO 56 

78 IF B=0 BMB K<5 THEN GOTO 160 

80 IF K<75 THEN GOTO 190 

30 If £<>2 THEN PRINT I -:-ENB 

35 GOTO 168 

100 K=K+l:IF K=6 THEN GOTO ISO 

1 1 S C=C+B : B=8 

120 B=B+1 

138 C==C-2 

140 IF C<1 THEN GOTO 30 

150 GOTO 120 

150 r-I+I GOTO 19 



two brains". Any who does not understand ihe 
significance of that sentence is advised to read 
Douglas Adams' Hitch-hiker'i Guide to the 
Galaxy. 

Geoff" Kayum of Guildford, gave vent, to his 
feelings with "Nessy II - Everyone's seen a 
photo, but docs it exist?" while Steve 
Haddington of Havaiu, Hampshire, took a leaf 
out of a popular TV scries with his "Basil — 
B-cossum VIA chips R Fawky". 

The Troll Plague competition published in 
February also drew a large response with 
entries corning from as far afield as Norway, 
Denmark and Greece. The solution, as most of 
you discovered, was 17 copper coins. A variety 
of programs were sent in, including d 
mammoth one from J Blackman of Xorbury, 
London. The winning solution was provided 
by K Mottley of 30 The Uplands, 
Harpenden, Hertfordshire, AL5 2NZ. ■ 
The February crossword solution 






a a a 







[N\0\fi.\K\t\ 



a m u 



\T\A\T\li\£l$\ 



BBS 



YOUR COMPUTER, APRtL 1982 £3 



rpnnnr) 
Uduuulj 




hi 



rp 

JIB 



electronics 



48 JUNCTION ROAD, ARCHWAY LONDON N19 5RD 100 yds FROM ARCHWAY STATION & 9 BUS ROUTES 
TELEPHONE: Q1-2S3 9493/01-263 9496 TELEX; 22568. 



YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS 



VIC 20 

* 24 Colours, 8 for Characters, 8 for Border 
16 for screen mixed as you wish, 
*3 tone Generator for sound. 
"Uses Pet Basic 'Plugs into TV 

* Memory expandable to 32 K 
"VIC complete with 
T.V. Modulator and 
Power Supply 
ONLY £165.00 



VIC Cassette Deck 
ONLY £38.00 

Available soon 
VIC Dot Matrix Printer 
80 Column, 30 CPS r 
Tractor Feed 
ONLY£19995 





■©as- 



UK101 



UK101 Kit incSK memory £125 
Ready Built incSK memory £175 
Complete in case £149 

4K Expansion 8x2114 no 

Parallel Printer Interface £24,50 
Cases £19.95 

Chromasomcs Sound Kit £24.50 
Colour Kit £69.96 

NEW NEW NEW 

32K Dynamic Memory Board 
only £89.95 

P. 1.0. and Eprom Programmer Kit 
only £24.50 







APFLE If PLUS 

AUTOSTART "EUROPLUS" 
4SK Apple Computer 649.00 
Disc Drive with Controller 

349.00 
Disc Drive without Controller 

299.00 

Colour Card 69.00 

Silentype Printer 199.00 

Graphics Tablet 425.00 

V Modulator 14.00, 

A range of Apple / 
Accessories and ^ 
Software are 
available 



-PET 

401616KRAM 445,00 

403232KRAM 569,00 

803232KRAM 755.00 

809696KRAM 960.00 

4040 Disk Drive 585.00 

8050 Disk Drive 755.00 

4022 Printer 80 Col 357.00 
8024 Printer 132 Col 975.00 
8026 Printer/Typewriter 

£35.00 

,8027 Daisy Wheel 735,00 
^^^ , fift \ A range of Pet 

^^^^^_^^^^^^^^ »« Accessories and 

Software are available 




I 



PRINTERS- 



epson MX80 £359 

Dol -matrix punier «vi{h Pet 
graphics interface Centronics 

parallel and serial Pel and 
Appse compatible. True bidirec 
iionai. 80 ccs 

EP80 MXS2 £389 

As MX80 plus high Resolution 
Graphics 



INTERFACES AND CABLES 
FOR APPLE tt, PET, TrtSSQ. 
RS232, WtQh SHARP 
SUPEMBQARD - ALL 
AVAILABLE. 

EPSON MX80 FT/ 1 £399 

Dual smgie sheet friction and 

tractor leec, 9 wire head, true 

descenders 

EPSON MX80 FT/2 £440 

An FT; 1 with higr< resolution 
graphics 

SEIKOSHAGP80A £199 

Dot matrix 5 x 7, 80 columns, 30 
cps grapruc.5.. dOuDJe width 
characters 



JUSTfrHQNE: >QR FLQTrER DETAILS 



—VIDEO GENIE' 




*s 



£299eg30Q3 

UtiliMl ZSD. 12K level II Basic In 
t«D'll Claws Dock, UHF OP. 16K 
RAM. air TRSflO features Simply 
plugs into monitor pr UHF TV, With 
V.U. Meter. 

PARALLEL PRINTER INTERFACE INC CABLE £38.00 

CHROMASOMCS PROGRAMMABLE SOUND KIT £24.50 

SOUND KIT (FITTING EXTSAi £8.20 

LOWER CASE KIT (FITTING EXTRA] £29.80 

COLOUR KIT FITTING EXTRA! £36 00 

EXPANSION BOX iNC 16K RAM £199 

16K.'32K RAM BOARD £94 J £129 

NEW GENIE II NOW AVAILABLE £310 



MONITORS 



9" Green Screen, £99,00 

12" Green Screen £125.00 

12" BMC Green Screen £159.00 



HITACHI PROFESSIONAL 
9" £99.95 

12* £149.00 



TANTEL 

PRESTEL BY TANTEL 

COMMUNICATIONS AT YOUR FINGERTIPS 
FOR BUSINESS £* HOME. UP TO DATE INFO 

180,000 pages of information on Travel. News, 
Investment. Holidays, Hotels Etc , Etc. 

£199 

TANTEL IS POST OFFICE APPROVED SEND FOR DETAILS. 
DEMONSTRATION AVAILABLE AT OUR SHOWROOM 



[•UOJKMtl 



VISA 



ALL ITEMS CARRY A ONE YEAR GUARANTEE 



Please add VAT T5% to all prices. Postage on computers, printers and cassette decks charged at cost, all 
other items P&P 30. Place your order using YOUf Access Or Biirdaycard (Min. tel. order £10]. Export enquiries 
welcome. Official orders welcome. * 



V ¥-l lk> **1 VlIM 
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Wherever you are 
intheUKthere's a 



Genie dealer nearby 




See us at Stands 

336-237 

Computer Fair 



Genie I & n Approved Dealers 



AVON Microstyle. Bath, 0235 334639/319705 BEDFORD 
Comserve, Bedford. 0234 216719. BERKSHIRE P,C,R. 
Reading. 0734 539349, BIRMINGHAM Ward Electronics, 
Birmingham, 021 554 0708 Consultant Electronics. 
Birmingham, 021 362 7247 A E- Chapman and Co., 
Cxadeley Heath, 0384 66497/8. BUCKINGHAMSHIRE 
Photo Acoustics, Newport Pagnell, 0908 610625. 
CAMBRIDGESHIRE Cambridge Micro Compu iers. 
Cambridge, 0223 314666 CHESHIRE He wart Electronics. 
Macclesfield, 0625 22030 Mid Shires Computer Centre, 
Crewe. 0210 21 1086. CUMBRIA Kendal Computer Centre. 
Kendal, 0539 22559 DORSET B landlord Computers, 
Biandford Forum, 0258 53737, Parkstone Electrics, Poole. 
0202 746555. ESSEX Emprise, Colchester. 020? 865926, 
GLOUCESTERSHIRE Computer Shack. Cheltenham, 
0242 584343, HERTFORDSHIRE Photo Acoustics. 
Watford, 0923 40698, Q Tele Systems, Stevenage. 
0438 65385 Chrisal id Systems and Software. 
Bcrkhamstead, 044 27 14 569, KENT SwanJey Electronics, 
Swanley.0322 64851. LANCASHIRE Harden 
Microsystems. Blackpool, 0253 27590 Sound Service, 
Burnley. 0282 38481, Computercal. Leigh, 0942 60S730 
LEICESTERSHIRE Kiam Electronics, Leicester. 
0533 27556. LONDON City Microsystems. EC2, 
01 588 7272/4. Wason Microchip, NI&.01 807 1757/3230. 
Premier Publications, AnerleySE20,01 659 7131 NORTH 
EAST Briers Computer Services, Middlesbrough, 
0642 242017. General Northern Microcomputers. 
Hanelepool. 0783 863871, HCCS Associates, Gateshead, 
0632 82 1924. NOTTINGHAMSHIRE Midland 
Microcomputers. Nottingham, 0602 298281. Mansfield 
Computers, Mansfield, 0623 31202. East Midland 
Computer Services, Arnold. 0602 267079, Electronic 
Servicing Co.. Lenton, 0602 783938. NORFOLK Angus 
Computer Centre. Norwich. 0603 296S2. Bennetts, 
Dereham. 0362 2488/9. OXFORDSHIRE Micro Business 
Systems, Whitney. 0993 73 145. SCOTLAND Computer and 
Chips, Si Andrews. 0334 72569. Scoibyte Computers, 
Edinburgh, 031343 1005. Victor Moms and Co.. Glasgow, 
041 221 8958. SHROPSHIRE Tkrrant Electronics, Newport, 
0952 at 4275. SOUTH WEST Diskwise. Plymouth (0752) 
267000. West Devon Electronics, Yelvenon, 083 285 3434. 
Bit£ and Byisp. BajtiBtaplfi, G27i ^'JVS^. suhuia tiytisc 
Ltd.. lpsw:ch. 0473 71 1 164. SURREY Croydon Computer 
Centre. Thornton Heath, 01 689 1280 WALES Ttvfan 
Computers, Bangor, 0248 52042. WEST MIDLANDS Allen 
TV Services, Stoke on Trent, 0782 S16929. WILTSHIRE 
Everyman Computers. Westbur^, 0373 823764. 
YORKSHIRE Advance TV Services, Bradford, 
0274 585333 Huddersueld Computer Centre. 
Huddersfield. 0434 20774. Compnie, Bradford, 
0274 668890, Superior Systems Ltd . Sheffield. 0742 755008. 
Photo Electrics, Sheffield. 0742 53865. NORTHERN 
IRELAND Business Electronic Equipment, Belfast, 
0232 46161 Brittain Laboratories. Belfast, 0232 28374 







Sole Importers: 

c?/ 7v 




Chesterfield Road, Matlock, Derbyshire DE4 5LE, 
Telephone: 0629 4995. Telex: 377482 Lowlec G. 
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INGENIOUS 
Genie I 

All the features of the EG 3003 system [ 
plus: * Machine Language Monitor 
' Fitted Sound ' Renumber Command | 
* F uff Lower Case * Screen Print 



16K 




+ VAT 



Acorn Atom 

Special features include 
•FULL SIZED KEYBOARD 
•ASSEMBLER AND BASIC 
•HIGH RESOLUTION COLOUR 
GRAPHICS 



The most compact 80 column 

Impact graphic-dot 

printer available 

at a very compact price 

seikosha 

GP80 

printer 

£195 i VAT 




+ VAT 



TANTEL 

'PRESTEL' 
adaptor 

Converts any black 

and white or 

colour T.V. 

for 'PRESTEL' 

reception. 

£170 




VAT 



Printers 

EPSON MX80 
EPSON MX100 

AN AD EX 

PAPER TIGER 

TEC. 

SCRIPT A 
MICROLINE80 



EG3014 

Special adaptor to 

allow connection of 

TRS 80 to GENIE 

periferals 

EG3023 

GENIE low cost 16K 
expander 



micra& 



29 Belvedere, Lansdown Road, Bath. 
Telephone; (0225) 334659. 



Genie II 



The MacroComputer 
Offering all the advantages of the 
Genie I system, with the benefit 
of advanced design for the 
professional user. 

* 4 Defineabte Function Keys 
' Futf Upper & Lower Case 

Terminal Routines 

* Facility to upload & Download 

* Screen Print 

* Includes T. V. Modulator 



£299 



+ VAT 



The Second Generation 
Personal Computer 

Highest performance 
lowest price 



* 48K 

* 16 Colours 



* Multiple Resolution Graphics 

* Split screen modes 



DM 



DAI 

£595 



+ VAT 



FOR 



PAPER 



DISK- 
ETTES, 



BITS 



RIBBONS 
for most 
printers 



BOOKS 



LATEST 

SECOND 

-HAND 
PRICES 
Ring: 0225- 
334659 



SOFT- 
WARE 



MONITORS 



all this and 

much much 

more , . 



VtIA 
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ZX81 SOFTWARE FROM VIDEO SOFTWARE LTD IK & 16K 



16K SOFTWARE 



PRICE 



VIDEO-SKETCH (ZXSl oniy). Move The cursor to 
any part of the screen. Draw or rub-out as you 
move it. Mi* in text or graphics. Save picture in 
memory. Save picture sequence on cassette. 7.95 

VI DEO- PLAN IZX81 only}. Performs the function 

of an analysis book. Arithmetic functions include 

addition, subtraction, multiplication. Printer 

options. €7.95 

VI DEO- AD- Rotating display of 16 pages of 
advertising material . Set-up your own pages and 
change them as and when required. £7.95 

VIDEO GRAPH. Planning and design aid, Create 

pictures/charts, graphs and store within the 

program. Save on cassette. Combine pictures like 

an 'identikit'. £595 

VIDEO- VIEW. Do it yourself teletext. Create 

pages of data. Store them within the program. 

Save on cassette. View on demand. £5.95 

VI DEO- MAP IZX81 only). Educational game 

based on maps. Navigate your piane to its 

destination. Bomb the target and return to base. £5.95 

FORCE- FIELD (ZX81 only). Animated 

bombardment game. You control the force-field 

which protects your city against hostile UFOs. £3.95 

SPACE-RACE (XZ81 onlyl. Party game for eight 
players. Rockets race to build stations in space. 
Winners gradually take over losers until only one 
winner remains, £3.95 

TEST-MATCH. Realistic simulation of a test 

matgh series. Dynamic scoreboard. Give each 

player your own ratings lor skill, technique, etc. £3.96 

FOOTBALL- LEAGUE. Realistic simulation of an 

entire season. Every match played and results 

shown with progressive league table, You give 

teams ratings for skill, effort, etc. i 3 95 

STOCK MARKET (2X81 only). An exciting game 

of skill and judgement. Buy and sell stocks and 

shares as prices change in response to world 

events. £3.95 

PACK 1 - VIDEO PLAN + VlDEO-AD 17.95 

PACK 2 - VIDEO VIEW + VIDEO-GRAPH 13.95 
GAMESET - VIDEO MAP + 5 GAMES 19.95 

1K PARTY TRICKS (ZX81 ONLY) 

If you don't have a 16K RAM this set of programs 
is for you. Ten separate programs — some 
games, some more serious. All completely 
original, all ten programs included in the price. 

WHAT DO YOU RECEIVE 

1 T Instruction manual. 

2. Two copies of program on side A. 

3- Audio commentary on side B. (16K only). 

4. Built in demonstration. (16K only), 

Cash with orders please. 

Prices include VAT. 

Mail order customers add £1.00 per order. 

Allow 28 days for delivery. 



4.95 



NEW 



VIDEO-INDEX 



NEW 



Q. How do you store 570O0 characters in a 16K RAM. 
A. Use VIDEO-INDEX. 

Catalogue your cassettes, your record collection, 
references to magazine articles. Amazingly versatile. 
Capacity for 1000 individual references each of which can 
generate 57 characters of text. Powerful search facilities 
Once the index has been created, 

How is it done? The system cannot really fit 57000 
characters in a 16K RAM. It gives the illusion of doing so by 
eliminating duplicates. For instance in an index of articles in 
computer magazines about the ZX81 certain words occur 
time and again. VIDEO INDEX detects these duplications 
and thereby conserves space. 

What do you get? 

1 . A machine code master program which sits at the top of 
RAM. This is initially loaded like a BASIC program. 

2. A demonstration index containing 1000 references to 
articles about the 2X81 in the popular magazines. 

3. A detailed instruction manual. 

You may then proceed to create your own catalogues and 
indexes and Save them on cassette. 

This program is fast, efficient and ingenious and is by far 
the best product we have introduced for the 2X81, 

N.B. There isn't room for a commentary on this cassette 

so you'll have to read the manual 
ZX81 orZXSO * BK ROM. 
ZX p r J nter is u set u i b u t not essentia I . Price £9. 95. 



New Packaging. 

We have discontinued our de-luxe boxed programs 
except for PACK l r PACK 2 and GAMESET, AH 
programs are now supplied in resea table "m in/grip" 
plastic wallets. 



SUPPORTED SOFTWARE 

A new catalogue of software produced by named 
authors is in course of preparation. Watch this space. 



© 



Stom: Lake, 

KufVER, 
STOLTtWUBGE. 
WW MtPLA-VKl, 
BY7 6BQ. 



VIDEO 

SOFTWARE LIMITED 



t tM*L*4 fr il-la^f f i ii ■ pfhi ii T* 



>(Ifc,*n»ti^ 



Personal callers wetcome during office hours. 
Send s.a.e, for further details. 
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THE 

COMPLETE SINCLAIR ZX81 

BASIC COURSE 



At fast, a comprehensive text for you r Sinclair ZX a 1 ! 
The complete BAStC Course is a manual which will 
immediately become an indispensible work of 
reference for all your ZX a 1 programming 

Whether you have never done any programming or 
whether you are an experienced microcomputer 
user, she Complete BASIC Course will provide itself 
to you as an invaluable aid. 

The Complete BASIC Course is designed to teach 
you to write and develop BASIC programs for the 
Sinclair ZX 81 - no other books or aids are 
necessary. All is revealed in our easy step-by -step 
guide with programs and "test yourself" exercises all 
(he way through. 

As you become more proficient with compuling, the 
Complete BASIC Course will ooniinue to be an 
essential guide, giving you fingertip references, 
numerous advanced programming technigues and 
memory saving devices specifically for the Sinclair 
2X81. 

HOW TO WRITE PROGRAMS: 

Even if the idea of writing programs is completely 
mystifying to you. the Complete BASIC Course will 
show you just how easy it is In no time you will be 
able to write and enjoy complex programs for 
whatever use you desire- 
Using the proven TOP-DOWN approach, ihe 
Complele BASIC Course will show you systematic 
and simple ways to wriie programs, Even 
experienced programmers will benefit from this 
Course, making programs easier to write and less 
prone to error! 

NUMEROUS EXAMPLES: 

Even/ concept, every function is fully described by 

simple programs that you can enter on your Sinclair 

2X 81 in minutes. 



The Complete BASIC Course contains over HOO 
programs and examples! These programs illustrate 
the use and possibilities of the Sinclair ZX 8 \ : 

• Home use 

• Financial analysis and planning 

• Educational applications 

• Games 

• Mathematical applications 

• Displays of Artificial IntelUgence" 

EVERY FUNCTION COVERED; 

No matter what your application, what your 
confusion about any function, you will Imd it covered 
in the Complete BASIC Course. 

A full and detailed discussion is included of even 
traditionally taboo topics such as USR. PEEK and 
POKE. 

A handy alphabelicai summary section fists all 
functions, and provides a short description and 
example programs of all topics. 



A PERMANENT WORK OF REFERENCE: 

The Complete BASIC Course is an excellent 
reference work for experienced programmers 
(including tips on using special techniques) as well 
as a comprehensive step-by-step guide lor 
complete beginners 

The Complete BASIC Course has over 240 pages 
filled with information m an attractive durable ring 
binder - this is a lay-flat work of reference that 
deserves a place next to every Sinclair ZX 81 
microcomputer. 



OTHER TtTLES AVAILABLE: 

Melbourne House is the world's leading publisher ol 
books and software for me Sinclair ZX 8t. 

The following titles are also available if you wisn to 
expand your horizons: 

BASIC Course Programs on Cassette - 

All major programs in the BASIC Course are 
available pre-recorded in this sel of cassettes This 
is a valuable ad.unct to the Course, saving you time 
and effort 

Not Only 30 Programs for the Sinclair ZX 81 : 1 K * 

Not only over 30 programs, from arcade games to 

the final challenging Draughts playing program, 
which all lit into the unexpended 1 K Sinclair ZX 8 1 
but also notes on how these programs were written 
and special tips'! Great value 1 

Machine Language Programming Made Simple 
forihe Sinclair - 

A complete beginners guide to the computer s own 
language - Z80 machine language Machine 
language programs enable you to save on memory 
and typically give you programs than run 10-30 
limes taster than BASIC programs. 

Understanding Your ZX Si ROM - 

A bnlhant guide for more experienced programmers 
by Or. Ian Logan, this book illustrates the Sinclair's 
own operating system and how you can use it. 
Includes special section on how to use machine 
code routines in your BASIC p+rograms 





\ Order Form: ; 

• Orders to Melbcu me House Publ i shers \ 
•131 Trafalgar Road. Greenwich London SE10 

- (Correspondence to Z 

• Gl#bc Cottage. Station Road. Cheddingmn. Lc ighlnn '. 
\ Buzzard, BEDS LU7 7NA) : 

; ADD R ESS - ■■■■...; ■;■■ ; 






I The Complete 

: Sincla k ZX 8 1 BASIC Ccw rs» @ E 1 7. 50 

; Basic Course 

I Programs on Cassette @ ^ ^.50 

J Not Only 30 programs /Sinclair 
;ZXG1:1X @Efi,95 

; Machine Language 

; Programming Made Simple @E 8-95 

I Undemanding Your ZX 81 ROM @C 895 




I Postage and Packing 


£ 0.AO : 


I Remittance flnGiosco 


£ I 







FREE! 

Launch Offer 



Sole U.K. distributor 
BASlCare 
Microsystems Ltd. 
5 Dryden Court, 
London 
S.E.11 4NH 



Until now. if you wanted to avoid the 
disappointment of fouled and lost micro- 
programs you had to pay a great deaf 
We now offer you reliability and economy with 
the AucioDigital microcomputer cassettes. 
By careful selection of a tape with an extremely low dropout 
occurence. uniform coating. and high saturation level and assembling 
t into a well tried mechanism in the Far East we have achieved a truly 
reliable and economical product. 

To prove this is not too good to be true. send us two s.a,e;s and we 
will send by return a sample ADxC12 cassette and later a list of 
stockists. This offer is limited to the first 10,000 replies received 
before the opening of the 1982 Microcomputer Fair in April. 

The ADx Cl2 carries a RR.P. of 47pence each. with good quantity 
discounts and a full 12 months guarantee 



Dealers, are you prepared for the demand on the ADxCl2 cassettes 7 
Call to-day on 01-735 6408, 



yITIC 



moving ahead 

with 

ZX software 



ZX CHESS & ADVENTURES 



ZX CHESS I 

reduced to £6.50 

ZX CHESS II 
now only: H2.99 

ADVENTURES 

ADVENTURE 'A' 

£6.00 



B' 



C 



PROGRAMS FOR THE ZXS1/80 INCLUDING - 

Verv popular maehww code program, with sin 
level* of play and on analysis option Unbeaten 
fjcoep; by: 

A new improved version, wiih s fatter 
response time, seven favete or ptey, and m 
addition a recommended movie option. 

Exciting machine coda games with instant 
response, choose from the range below. You 
find vourseH stranded on an alien planet 

Can you reach your ship arte: escape? 

In a jungle clearing you com* across an Inca 
Temple. You must break In, eeJIeel Treasure and 
escape alive. Beware. JncJudes a casserte save 
routine. 

You an unfortunate enough to be drawn to 
an alien cruiser. Can you reach the control room 
and Ire* yourself or will ihey get you first? 

Includes a cassette save routine. 

GALAXY WARRIOR F300 

FaSl and exerting interactive animated graphics game. 

Hunt dingon* and go through black holes , . . 

IK GAMES PACK £6.00 

and many more. For a catalogue g>ving full details, please send a S.A.E, to 

GALAXIANS £6.50 

All the features of The arteoe game in a f«i machine code program. 

Swooping attackers, explosions and personalised scoring. 

ZXBUG £7.00 

A 30 in \ machine code toof and disassembler , allows cecess to fEgatws 

and search Ihrpvgh and modify memory; with cassette routines, 

Artie Computing, 

336 James Reckitt Avenue Hull. HU8 OJA 



ADVENTURE 
£7.00 

ADVENTURE 
£8,00 



zxeiiEss 




TWO GREAT ZX81 
16K CHESS GAMES 

ZKCHEBS (EMHflttCED) 

•Written totally in machine code. 

• Tull graphic display of Chess board, 

• Six levels of play; Two play within competition time limits. 

• Option to play Btack or White. 

•Plays all legal moves including castling and en- passant, 
•Cassette routines for saving unfinished game and returning to 

later. 
•Displays moves of game on screen or primer for analysts- 
•Print a copy of the Chess board onto the printer. 
•Board can be set up in any position, you can even swap sides 

midgame. 

• Clear whole board with one command: for end game analysis, 

£6.50 

ZKChEBS J J We believe the strongest 2X81 Chess game as 

no other has beaten ji" 
•All the features of 2XCHESS plus: 

• Book of 32 opening moves, 

• Seven levels of difficulty: FOUR play within competition time 
limits. 

• A move is suggested by the 2X81 if wanted. 
•Optional Full Graphic version using the QS CHRS Board. 

£12.99 

2 Copies supplied On cassette with full instructions. 
Cheques and postal orders payable! to: 



f*RYK 

?0MPUT[NG # 



ARTte COMPUTING 
396 JAMES RECKITT AVENUE. 

HULL HUSOJA !^J? 
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THE SYMBOL OF VALUE 



NASCOM 



kits 

**iiTlH»ilHO 

■OAHOLEVfL 

HU-nsii«!.ra 

CAHDiWim 

■ChcUM 

1i*i**IWM 

JlH. JHfW 

4*Ku»r-ILAH 

kiwi*, sum.* 

Mf MO** CARDS 

AAfl 4 ifttift^ j zfd 
wi[>ltKUH^Iii[ 
AAl"* 1- [fWHif^ card 
wi[M*K«A»b«n4 

ftiirtrrninirrr nun 

t*a koA*M 

KG ^wdi 'r ' !■ * *i-Ti_ 

f ■ CTC. 1 P Li*»T 
13 '(V Ifcli* I O 

OBC STSTIM4 

Kuuim 4 *d d"*c 



flTJSO 



CDLtt 
£101 JO 
(1».1J 






tT0.« 
(nio 



€*iil£ 



SOFTWAM 
NA£-yrSl*0H 
NA4-iTi J trtC" 

21AJ* J IterMt! 
$l*Jm<»(MQM 
lEAfJ.Tfof f*M 

IK nwircwTt 
ROM 



(16 to 

emtio 




»•:•:■ : 

40t< 
*i:arjir 

lift RAH 

KiMfclik*itniJi 
A.iw*bJ*r£4t0 r 

lurJljj^nROMi 
nqM Cc*Km*«a l*Oi- 



ftqnmmmh 



;>--.-ir— > ; _ .,-i- 






5 

9 

o 

Z 



t«.Oo 

•b'ID 



SHARP MZ80K (48K ram) 




SJSUPAVALUE 



Da* ^ P »*t> wtftrt** 
Dtit *W* vnthfrut 

■-. -*. ': rM 
*i r j.-+: p^KW inuriaot 
Hip l>e« W<ll 

Cofawrord 
3'i*.' Is- +[>:*■* 



SHARP PC1 211 




l Til 



SUPAVALUE 



zm 



ACCESSORIES 


run ArrLE 


iNlL^tHiV** 


ttffi 


^UHml 


(HM 


llOpnuwv^W 


BH« 


C>n<^ *-.-*.) 


E717I 


HcwkflwHiri 


dtj M 


0*Vpll^t*-K* 


£'«« 


VediiW-if 


5t«J 


BOOKS 



(■** PTDJTTWi«f ft.fl 

»".ll* I »j£t«l Ct 



ivdu W4CAL 
BMCALM'lmo* 
fi^t'*" tfv I-*4 

(M I Apfr «tKHJ^* B»* 

Ai.i-v: «!>&*£«; 

hKirUC 
« Sw*f 4 f nf, 

IplOOFlKl 

Gift* PVly-aj «* 1AAIC 
l'n-autt&U«C 



(11 Si 

tll.« 
vn 

tic Ji 
[ti.ie 

(7 05 

Cfjff 
an 

110.11} 
Cf 20 

«-» 
iita.ii 

(IK 
t*I5 

(7*5 
(ICt 



YOU'LL VALUf OUR EXPERIENCE 
YOU'LL VALUE OUR PRICES 

_!-. -. ,m. : rt . "r-l .4<^*'.|'.> k »OI|> ->-, .•■' -I.,] 



ATARI 800 (i*k ram) 

re 




SRS MICROSYSTEMS 

^ ^ W. i--liH*f S«ld.-liU»HBtt,ton*yit*1*«KA, 



^ 



T>I«IT|1|»U 



YQU'U Hrfi 




If you own a ZX80/ 81 

then you need the 

ABACUS CONTROLLER 



• ftirn f in 

MICROPHONE 

SPEAKER 

ABw* ywJ to njme 
pfEKjumi before 

(Moflfifrt* »ceu--»(sl> 



•SlfrtjLE SWITCH 
OPtRATIOH: 
Load and uvc 
u'C^rjiTrt (knp»v br 
urttfong ppos-iiort (>n 
jAnch Eluriinettt 

pkifli m CAisane 




»SMARI 
COMPACT CASE 

WfmrA.B.S houiirvg 

jriag 
100 . 65 p.»mm 



• PLUfJ IN 
CONNECTIONS 

Supptal ir-jcfv to w». 
;uir piufl tnirt 
«mcui*f aftd tJrt**t*c 
*«ofdef no 
X0 i*m*vt ptuss 
again 




TRS W OWNf HS 

Ycmji coniro'iV 

•TiCOrfKS'JICS 4 

t#n<sue rresior 
Ovsndc iv»Mt*i 



♦SIMPLE EASY TO 
FOLLOW 
iNSTBuCTtONS; 
CDTtneci up iht 

ccHM'oau .pi i*corKh 
- learn to in* >n 



• 70 CENTIMETRES 
OF CABLE- 

AjHOWi IfOU "> «•* 
c«iirtW recorder 

COrtVBn*rvBy 



Sentf C/Wflufi Of P.O. for f U.CO including PbP to: 

ABACUS ELECTRONICS 

186, St Helens Avenue 

Swansea, West Glam, 

Tel: (0792) 50282 



r 



i 



VIC GAMES 

for the standard VIC 20 

Challenging games of skill 

and initiative all in 

full colour and 

with great sou nd effects 

ASTRO-DOCKER: Get the supply pods safely through to 
Scorpio's suppfy hatch. Progressive levete of 
difficulty. 

PETALS AROUWDTHE-ROSE: So you ttwk you're 
bright! Try and break this ffusi rating code in less than 
100 attempts. As mind boggling a& (ha cube. 

MAZE Of- DEATH: Cari you guide yc*ur way through the 
maze avoiding monsters and collecting rewards? 
Watch out for the Hobgoblins?? 

DEFENDER: Defend the planet's fuel elements against the 
marauding aliens using [asers and photon torpedos. 
Nine skill levels, time and score. 

PROTECTOR AND SHI6LDER: Use defence screens to 
ward off attacking missiles — how long can you hold 
out? Two games for the price of one, 

PRICES; £6.95 for each cassette or £12.95 for any two. 

Inc, P&P, 

All programs produced on top quality cassettes. 

ABACUS PROGRAMS 

186 St. Helens Avenue, Swansea, W. Glam. 

Tel: (0792) 50282 



30 YOUH COMPUTeFt, APfllL 1M3 






NEW ZX81 

16K SOFTWARE 



AN ENTIRELY NEW CONCEPT IN SOFTWARE FOR 
THE HOME COMPUTER. 

WE BELIEVE THAT INFORMATION TECHNOLOGY 
WILL REPLACE THE BOOK. 

THIS CASSETTE WILL GIVE YOU OVER 50 PAGES OF 
RECIPES. 

SUBSEQUENT VOLUMES WILL BUtLD UP A WORLD 
WIDE COOKERY BOOK. 

SUPERB RECfPES TRIED AND TESTED BY THE 
AUTHORS. 

GIVE THE LADIES A LOOK IN! 

Mail order only 
Send £4.99 ilnc. P&P and VAT) 

Pleas* specify Volume ] as further volumes will follow 

shortly. 

MICRO COMPUTER SOFTWARE 

Unit D6, Pear Industrial Estate, 

Stockport Road, Lower Bredbury, 

Stockport SK6 2BP 

Tel: 061-494 2441 




THE 
PROFESSIONAL 

ZX81 KEYBOARD 



■ All -you -need Keyboard Kit £28.95. 

■ Case only £15.00, 

■ Keyboard Kit assembled and soldered 
ready for use but without legends 
fitted £31.04. 

Alt prices inclusive of VAT, postage and packing. 
Please a flow 21 days for delivery. 



THE 



BUFFER 



MICRO SHOP 

(NEXT TO STREATHAM STATION) 

NeW SOFTWARE SHOP EXCLUSIVELY FOR 



ZX81 



PROGRAMS, GAMES, "ADD-ONS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 

BUSINESS & TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VOUs 



The BUFFER Micro Shop, 

374a Streatham High Road, 

London SW16 

Tel: 01-769 2887 



Plug in — no desoldering. 

Space bar linked to space key. 

Full travel keys. Six spare keys for 
your own use. 

Case available to hold keyboard and 
ZX81 microcard. 

■ 16K RAM pack clamp 
supplied with case to 
v eliminate white outs! ! 




ae 



COMPUTER KEYBOARDS DIV. 

DEAN ELECTRONICS LIMITED 
GlendalePark FernbarvkRoad Ascot Berkshire England 
Dial -a -leaf let 03447 5661 Telex 849242 



> 
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HILDERBAY LTD PROFESSIONAL SOFTWARE 



If you don't believe that the Sinclair ZX81 can do real work, 
come and see us at the Computer Fair Exhibition, Earl $ Court 
(23rd-25th April) and the ZX Micro Fair, Central Hall , 
Westminster, London SWl (30th April-lst May). 

ZX8L & 16K SOFTWARE: Reviewed in "Your Computer" (Feb. 1982). 

* 

* 
* 
* 



* 
* 



Payroll for up to 30 employees. Meetsall regulations £25, 
Stock Control Fast, big, and versatile £25. 
Budget £15. 

Critical Path Analysis Upto 500 activities £15. 
VAT & Mortgage & Loa n Z 8. 

GOLD; A really good adventure; together with the intriguing 
'Pick a Word". £8. 

RELIABLE 16K RAM Pack for theZXSl £42. 
BEAM5CAN; Beam analysis tor architects and engineers £25. 
APPLE II Payroll; £35. 

H EWLETT P AC K AR D 9845 B : Supersp! ine (genera I purpose 
interpolation and tabulation). 
MEMOTECH64K Memopak£79. 



cPJo 



DO YOU HAVE DIFFICULTY LOADING TAPES' W? have the answers; 

and for well under £ 10. 

Contact us for more details. 

CROFTOIN PROFESSIONAL KEYBOARDS, MONITORS, VDU's 

Prices i nclude VAT, Post & Packi ng. COD Orders £2 extra . 



TAPE H INT: Don't use the first 20 seconds 

of your cassettes — most tape problems 

are found near the ends of trie tape. 



COMPETITION 

WIN A 

64K MEMOTECHI 

Open toall purchasers of GOLD' 

or Games Pack 1. 

A 64 K Memot-ech will be sent to the 

player who sends us trie highest 

score received by 31 July 1962. 

Monthly pri2esof blank cassettes 

for your programs! 

If you ha veal ready bought 'GOLD'. 

send sae for a copy of the rules. 



■HUDERSAYLTDiWl 



HILDERBAY LTD (YCM|, 8/10 Parkway, Regents Park, London NWt 7 A A. 



Telephone enquiries for Hilderbay Ltd. will now be handled by HOLDCO LTD. 

Tel. 01-251 3090 



ZX81&16K SOFTWARE 

EQUATION PACK: linear and quadratic equations, sets, equations of higher 
degree. £8. 

MATRIX ROUTINES : the matrix statements of normal basic (MAT . . .) £8. 

CALCULATOR PACK: the equivalent of RPN calculators, 40 operationsand 
functions- £8. 

ELEMENTARY STATP AC K : mean, variance, stand.dev., stand.err., covariance,corr 
coeff,anal.of variance, lin. regression £10. 

METRIC/IMPERIAL/US CONVERSIONS; length, surface, volume, weights and 
measures, speed £6. 

TR IANGLES : com plete trigs package £8. 

POLYNOMIAL EVALUATION : operations, zero's {int., real, complex)and 
Descartes £10. 

BARCHARTSFOR ARCHITECTS :a simplified version, takesawaythetedioustask of 
manually handling theproblem £25. 

BANK ACCOUNT: calculate your bankcharges whilst keepingyour account £5. 

HOLDCO GAMES — See our special advertisement in this magazine 

Prices include VAT. Post & Packing. COD Orders £2 extra. 

HOLDCO LTD. 
14, BRITTON STREET 
LONDON EC1M5NQ 

Tel: 01-251 3090 
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LIBRARY OF PET 
SUBROUTINES 

A book which will save the software 
designer considerable time by providing 
55 proven subroutines to integrate wiih 
his own programmes 

Each subroutine is. preceded by a page 
of genera! Information describing its 
purpose and implementation and 
possible problems that may arise, Basic 
machine language and a combination of 
both, are used throughout this 
publication. 

. We like this book very much and 
thoroughly recommend it" 

Printout 

". . , well prepared, fun to use, 
and will help in better 
program development." 
Compute 



1 -, 

THE PET~ 


REVEALED 


Httti HAMPSHIRE 


\ k^ti-p- ^ ,m LJ^rW^iM ■» / 



THE PET REVEALED 

A reference book which details everything 

you need to know about the workings of ih e 

PET. Containing information helpful to 

writing more elaborate programmes, which 

in turn create more interesting functions. 

", , . Should be congratulated. 

Supplies- some much needed, useful 

and correct documentation.* 

Compute 

PET Revealed* will save you an 

awful lot of time. I rate this book 

as good value for money.'' 

firntQut 




Ali 3 publications are 

Widely used by 

Commode™ Business 

Machines, 



GRAPHICS 

This book has two 
objectives. One, to 
provide the reader 
with an introduction to 
the programming tech- 
niques used eo generate 
graphic displays. 
Two, providing the 
programmer with a 
complete package of 
machine code routines 
gluing a wide range of 
normally unavailable graphic 
(unctions The book contains 
many comprehensively 
analysed routines and photo- 
graphs to illustrate the effects 
created 

an invaluable guide to 
graphics on the PET." 
Micro Forecast 



Pltnte stnd mt; 



copy/ies of Library of PET Subroutines 

© £10.00 each 

.„„.„ ... copy/ies of The PET Revealed 

@ £10,00 each 

.— copy/ies of PET Graphics @ £12 00 each 

I enclose a cheque for £ . . payable (o 

CompLiabits Lfd.PO Box 13. Yeovtt. Somerset 



Name 

Address 



Postcode 



■xS- 
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Make the most of your microcomputer with our popular 
range of proven books:— 

[ ] GETTING ACQUAINTED WITH YOUR VIC 20, by 
Tim Harrnelf. with over 60 programs 10 get your VIC 
up and running from day one. £5.95 

[ ] GETTING ACQUAINTED WITH YOUR ACORN 
ATOM, by Trevor Sharpies and Tim Hartnell. 184 
pages, 80 programs, including draughts. £7.9>5 

[ ] GETTING ACQUAINTED WITH YOUR 2X81, by 
Tim Hartnell, Eighty plus programs in this 120-page 
book, including draughts. £4,95 

L } MASTERING MACHINE CODE ON YOUR ZX81 
OR ZX80,by Tony Baker. 180 pages, teaches machine 
code from first principles. £5.95 

[ ] THE GATEWAY GUIDE TO THE ZX81 AND ZX80, 
by Mark Charlton. Over 60 programs and routines, 
ZX BASIC explained in detail. £5.95 

[ 3 49 EXPLOSIVE GAMES FOR THE ZX81, edited by 
Tim Harwell. £5.25 

[ ] INTERFACE, the monthly magazine published by 
the National 2X80 and 2X81 Users' Club, in con- 
junction with the Independent Atom Users' Group, is 
just £9,50 (UK), £12.50 (Europe) for 12 issues. 
Sample copy, with many programs for each machine, 
book, software and hardware reviews, education, 
contact addresses, just £1 . 



Please send me the items marked. I enclose £ 



Name: 



Address: .. 



._........... 



Postcode „, 



Please make cheques payable to INTERFACE and send 

the above form, or a copy, to: INTERFACE, Dept, yc« 

44-45 Earls Court Road. London W8 6EJ 



ZX81 OTHELLO 
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IF YOU OWN A SINCLAIR ZX81 U6K} 
PIT YOUR WITS AGAINST THE ZX81 
COMPUTER AT ZX81 OTHELLO 
SEND £3.95 PAYABLE TO 
DLS ASSOCIATES, PO BOX 5, 
SPALDING, DNCS. 



* ■■■■■■■ ■■■ 



Ptease use BLOCK CAPtTAL S 

NAME 

ADDRESS 

...POSTCODE 



YC4S2 




THE ZX81 
COMPANION 

ISBN 90721 01 1 
Price £7.95 incl. UK P&P 



If you have a Sinclair ZXfll and want to use It to its full 
potential then, as the experts have all agreed, this is the boov 
for you. It contains detailed guidelines and documented 
programs in the areas of gaming, information retrieval and 
education, as well as a unique listing of the aK ROM for 
machine code applications. 

'Far and away the best . . . once again Linsac has produced the 
book for the serious end of the market'. — Your Computer. 
November J98T, 



'The ZX81 Companion is a most professional product 
many good illustrative programs, tips and warnings'. ■ 
Education Equipment, October 138/. 



with 



*8ob Maunder r s attempt to show meaningful uses of the 
machine is brilliantly successful . . . thoughtfully written, 
detailed and illustrated with meaningful programs ... To 
conclude — the book is definitely an outstandingly useful 
second step for the 2X81 user'. - Educational ZX8QfSl Users' 
Group Newsletter, September JSSh 

Send you cheque for £7.95 to: 



LINSAC 



68 Barker Road, Linthorpe 
(YCI Middlesbrough TS5 5ES 
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ZX81 ZX81 

JOIN 
GUARANTEED 

(Club is devoted exclusively to the ZX81 . . . and 2X82 when available} 

All games/progs are guaranteed error free. ZX-guaranteed is not just games, it is intended to be 
educational to the user. Includes articles on BASIC, PEEK, POKE, MACHINE CODE, FLICKER 
FREE PROGRAMMING, HINTS & TIPS, etc. etc. 

Membership is April to April. If joining late, all current year's back issues sent. Membership £5 per 
year. (Overseas C6.50. Outside Europe by air £10). 

For sample back issue send £1 plus SAE 

Send to: G.A. BOBKER, 29 CHADDERTON DRIVE, UNSWORTH, BURY, LANGS. BL9 8NL 

Please enrol me as a member of ZX-GUARANTEED. I will complain like mad if errors found. 

I enclose Cfoeque/P.O. /Sterling draft for ___ __ 



NAME 



ADDRESS 



n IK***-************* HIM 
^ A & F SOFTWARES t 

THE 

CYLONS 

HAVE ARRIVED 



GOltW CYLON ATTACK- This 30 all action game in 
high resolution graphics, takes you into the Science 
Fiction world Of Interstellar Wars 

Strapped in a Starfig liter, looking our into the void of 
S0A&e, you glance at the instruments, the long range 
scanner has the CYLONS pinpointed- You select the 
nearest target and turn to meet it ready to defend Earth 
to the end 1 " 

In keeping with our Companies pricing policy on all 
ATOM GAMES SOFTWARE this REMARKABLE game is 
only E4.95 

SK Text 6K Graphics -NO FLOATING POINT. 
GO10S ROBOT NIM Perhaps The most entertaining and 
novel versions of this classic puzzle available. Watch the 
antics of the Robot as you vie with Atom D for control 
of the name. Offered at the giveaway price of only 

£4.96 

Special Offer! Deduct £1.00 per additional cassette 
when ordering two or more programs 

ORDERS TO: 

A & F SOFTWARE, 10 WILTSHIRE AVENUE, 

LONGSIGHT. MANCHESTER M12 STL 

24 HOUR TELEPHONE ORDERS ON (061) 248 7136 

Orders normally dispatched within 72 hours 

Please enclose a SAE with enquiries 

Co. Res- No. 2771033 



ATOM UK101-SUPERBOARD 



OTHER TITLE FOR THE ATOM 

GO100 POLECAT: Avoid being eaten by polecat searching 

the maze tor you . 5K test 6K graphics .C4.95 

GO101 EARLY WARNING: Destroy the attacking iCBM's 
using a realistic radar display and intercept missiles. 48 
levels. Sound. Score and screen counters. 4K text 6K 

graph its ,.,,.£4.96 

GO102 MINEFIELD: Watch out for chain-reactions as you 
dear the mines with your tank. Each mission becomes 
harder! Sound. Score and high score. SK test *;K 

-graphics £4^6 

GO103 TANGLED: Challenge your friend or the Atom to 
this same of skill. The more you score the harder you find 
the game. Four skill levels. Sound. Individual and highest 
scores displayed. SK lest Vi K graphics £3-95 



NOW AVAILABLE FOR 

UK101/SUPERBOARDS 

2K RAM BASIC TOOLKIT 
This toolkit adds nine new basic words tor you to use. The 
tape loads from Basic with or without another program 
present. It loads directly into the top 2K of RAM 
independent of the RAM sire and secures its own 
boundaries. 

Features: Fast load in under two minutes, and is compatible 
with all popular monitors and basics* 
New commsjids: Auto, Help, Find, Dump, Step, Trace, 
Off, Delete and Renumber. 
Excellent value at only E7.95. 

* D>l44to B*VC 5 epmrrurifh fp*w$« *l*(t. mKhinft and monitor wlxn 

odMtngL 

ALSO SGO100 MADMAN. Watch out for the Guardians as 

you travel the mfcti collecting points and bonuses. Can you 

boat the high score so far — 141,600? 

Runs \n 8K- Priced at £4.95. 



We pay 25% royalties on Atom — UK 1 fit — 
SUPERBOARD and NASCOM IE PROGRAMS - PHONE 
FOR DETAILS. 
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LASERBUG 

London And South East Region 
BBC Users Group 

Whether you are a BBC Microcomputer owner, have 
limited access or are merely interested, then LASERBUG 
has something to offer you. 

LASERBUG is an independent users group dedicated to 
the support and enhancement of the BBC Microcomputer, 

LASERBUG is a central point for ideas and information — 
we want to hear from you and pass on your ideas and 
discoveries. Write to us at the address below — but please 
enclose a SAE if you want a reply, 

LASERBUG newsletter ;s distributed to members each 
month and is full of news, reviews, letters, articles, 
programs, contacts and classifieds (rates on application). 
Our regular meetings also go a long way to help you get the 
best out of your BBC Microcomputer. 

You want to join? For £12.00 you get a year's subscription 
to LASERBUG, 12 issues of the newsletter and free entry 
to all LASERBUG's meetings and shows — or send £1 and 
a large SAE For a sample copy of the LASERBUG 
newsletter and all the latest information. 

Write to; 

LASERBUG 

Box No 100. Your Computer, Quadrant House 

The Quadrant Sutton, Surrey. 



ZX81 Hardware 

KEYBOARD Kit £20,50 Built £25.75 

Simply plug In, the ???????? Ibuilt version) 

40 typewriter style keys. 

All graphics and keywords shown on keys, 

KEYBOARD CASE £10.30 ^ 

For our keyboard (does not hold ZX81). <1> %L 

Black or grey plastic. "7** ^j> 

Aluminium top. Punched to fit our keyboard. {p£* 

KEYBOARD IN CASE Built £36.15. *A 

24 LINE 1/ O PORT Kit £16.95 Built £18.% O 

24 lines, tn or Out. ^^ 

Controlled by BASIC. 7^. 

MUSIC BOARD/ Timer, Osc Board, Kit 

£16.96 Built £19.95 

3 channels. .01 Hz to 80QKHz. 

Controlled by BASIC, 

CONNECTORS 

23 way gold plated female connector.,,, ,.,,..,,.£2.95 

23 way male connector. ......,..£1.30 

24 way ribbon cable (per metre) , £1.40 

Assembled connector to mount RA. 

pack away from ZXS t £6.96 

All prices included VAT and P&P 

Send 9 x 7 SAE for free illustrated catalogue. 
Payment by cheque of postal order or ACCESS. 

REDDITCH ELECTRONICS (YC) 

21 Ferney Hill Avenue, Red ditch, 
Worcs B97 4RU 
Tel: (0527)61240 



ACORN ATOM 

QUEST FOR 



Somewhere in the Old Country House, the famous AFHHLA 
DIAMOND was hidden. Legend has it thai possession of the 
gem w'.ll give countless wealth and even magical powers! 
However, ic take the gem is no easy task! Vampires, dwarfs, 
wild dogs, to name a few. have taken over tne house, and will 
welcome you with open jaws! It you can get to the gem, a 
surprise awaits youl All this makes the AFRICA DIAMOND 3 
true test of cunning, intelligence and wit. Are you smart enough 
W take the gem? After all. the most you have to lose is your 
life! 



THE AFRICA DIAMOND 



Maybe the most advanced adventure game written for the 
ACORN ATOM, AFfllCA DIAMOND was written to grve you a 
full 10K of program power for the regular expanded ATOM, in 
doing the AFRICA DIAMOND has used techniques, new to 
ATOM programs. 



RAMTRONICS 



Please rush me AFRICA DIAMOND, I enclose Cheque/ PO for only 
£8 if ully inclusive). Payable to Ramironics. 

Name .......................... 

Address ...... 

Send M>: 

RAMTRONICS, P.O, BOX 173, LONDON SE24 9QZ 




Authors: 

Ian Stewart & Robin Jones 

The reader-friendly guide 
to getting started with 
the Sinclair ZX81 
Includes an intro- 
duction to looping and branching, 
graphics, subroutines, and debugging techniques, with over 
50 programs designed to run on the standard IK memory. 



110 pages — Paperback £4.95 



ISBN 90681? 17fi 



Published by: Shiva Publishing Ltd. 4, Church Lane, 
Wamwich, Cheshire CW5 5RQ. Telephone: (0270) 628272 

Order from your bookseller or fill in the coupon 

Please supply me with. copWcopiet of PEEK,PQKE,BYTE & 

RAM. For 1 si Class Postage please add 2Sp 

Price! £4.95 per copy. Ch.t-iues. payable to Shiva Publishing Ltd. 



NAME (Capitals please). 
Full Postal address , 



For payment by Access/American Express 
Card No. Signature, 
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THE 

3id LONDON 

COMPUTER 
FAIR 




APRIL 15th 16th & 17th 1982 10am - 6pm 

^ frpmiSth] 

Including : Retail Exhibitors • Hobbyists 

Club Stands • Seminars * Workshops 

Bring and Buy Sale [17th only] 

Admission £1.00 




POLYTECHNIC OF NORTH LONDON 

THEATRE 
O Opposite Holloway Rd. tube station O 

SPONSERED BY EDUCATIONAL COMPUTING- 
COMPUTING TOEW and 

The R*t>' lech n ic 
of North London 
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ZX-80 & ZX-81 

THE FINEST MACHINE CODE FAST 
MOVING GRAPHICS ARCADE 
GAMES AVAILABLE 



QS DtrCND&RS 



QS ASTEROIDS 




TMRU17 MM 

cwithols 

HAL SCREEN 






to *»& 

COMPUTERS 
*EO^i*(S.J* 
HAM- KMH 




IffTMtWT! 

THtUgTRM 

coxmoit ; 
MTntoaxk 

MMMk4i^pld 

QtHCKftt.VA'1 

gam A» 0904 

Jd OS- 
BCFENDM 
REQUIRES *t 
WW, IH «OM 

- SlCWUOM 

BaA (4fn <ni en «iwi ttv* Jnd t*w l a frm ii to «■» OS SOUW K 
T*rt *•■ i^*M »— £■ on Mu?i i ^ .' t , Lll ii Cl ii ana N>w» RJU COlOufl m i i n 

<W> * n^n* pt-t^*.** STIWL* UW 

HAHUWAftE _ _ 

CSSSOTHS! W*«O*aO5C&S«Cf0n 

•Buhii*— ^tipTt* iim u * f- w u mi bM«Htf >»TaWw • w in i u- 

tt rx «H*vTEitii>MN*cTOA *«* s^ali aoo-oi* im «* i*.™ hah pack. 

a KC0*»VTER-Cfi*iNK;TO« hOI«I« »& 4i*> f-e •»•»«. 

*MY flAM f*6« 

OS > HAM PO*»& !u*Aj| Jl'J 1 1 »: 
AKWK*Hit4«l<SI»« C™im>n»<¥»sHH(pin»;iK»J*»*«l£ 






:w-' i->** *■:■■•><•, -■ T -»-i M ■ " MMH ;■<:"'.• ;<;v."- J .;<" 
NEW HARDWARE 

CSh- ft(S KJABO i r, «(***"« »?.*■.' 3» ■ * **HS SWTVVAUt 
SlLlf T Ik OH HA«D Utt UiXEO TiXT « GSAP^'vS RESIDENT HI H5 

SOFTWARE IK (KM 

COMMANDS MdVt i V HOT tx OR»W > , PRlhT Kf COP* WHlTi 

St-*Ot: CUA» 

a vti ■!■.►;£«<* in***" *n4rj Kjrf*M * ROW incyo* nn *i mi 

Hi m f«,-*tvi No Md«t-i »wi> KupWh Siait' >«Mli R*rt Kv> JuM 
rMM w »iS GMFhjCS Se**n m#f COMO TO «•> *n<W 

At proSutM *j»> aum-tm f ^. «i«k-»n» pxn n « f^Ht 

OS Dt» t*C*R (S»Q5 *iTfPIOQS (S«« CM1S MWO 14*Mf*IM, f [J.» 

OS wOTHfn to. EijwQS «5s«*CT0* EKMfOS SOUND b-S at » 

as e«*s id. atom* w mm ch » os »• *a m « 

OUICKSILVA. 95 UPPER SHCWMHILL ROAD 
MAVdUSH SOUTHAMPTON. HANTS. 

5*"d i*[ * C»iAl«flu« »n* 44U HimIj 1= ibaw mw 

COME a»(P S€E *J« H)U «*,SQE AT Tn( Ex w*c«5rA/n MAY 1982 




wrm* ww* ******** 




Avon Computer Rentals 



IFREEPOSTC THORNBURY BRISTOL BS12 1BR| 
TELEPHONE ^0454)415460 



ATOM USERS? 




AD PROM 
4000 UNIT 

For adding gn EPROTlS « 
renin ?et. Can be. used on alhtt 
cemputofi with 24 pin tFROftl snekets 
(e.g. ZXSOK- - ■ - £32(e*d vai&p.p.J 

WANTtO' ' f l-.n,inl progfams fof our EPROM 
a Eld TAPE library strvi t£>. 
Details on requesi with brochure. 



■Jf 



■Jf 



47"OW CONSOLE 
CASE 




Caseoniy . « . . £25 

Polished litak venecrcrf sidfijr textured biack stelvetite and alumimitm 
chassis. Plenty of room inside [of RAM Expansion (units available 
Ijom usl. power supplies Bic.and TV. on. tap. Available as case only, 
or with integral RAM expansion unit, and/or tnlsgra! AOPROM 400Q. 

C4SES TO/? KOW OWN PROJECTS 

Low priced QUALITY cases -STRONG enough for The workshop- 
ATTBACTiVE enough for the home, 

Matt black plastic end cheeks. leitii red Stelvetite body. r f F nm £&'25 
Teak veneered end cheeks- Aiumitu urn & Stelvetite body, .from f 7 88 
* * * !«tl.vat&p,pj 

FOR 8R0CKURE 3. PRICE LIST SEND AS SAF TO 

EUNCA PRODUCTS LTD., LYON WORKS 
CAPEL ST., SHEFFIELD S6 2HL 



ZX81 GAMES 

FED UP WITH BEING RIPPED OFF? 

HAVE YOU BOUGHT 

BORING/WORTHLESS/RUBBISH GAMES? 

DON'T DESPAIR. TRY THESE! 



ASTEROIDS 



GAMESTAPE 1. fortK only 13 35 

JO games incl. ASTEROIDS, UFO, CODE, BOMBER, 
GUILLOTINE, ETC. 

PHOBA&LY THE BEST VALUE IK TAPE AVAILABLE 1 
We've dtmu in IK. games thai soni* of our compotitfHS 
rcqMr«d 16K 10 do! 



I 



STARFIGHTE R GAMESTAPS Z for 1SK gnly £4.95 

-^ "STABPiGHTEfi . . , You art hgTiting 41 iti* tnd oi ihc 

univcrx. how many enemy cgn you deotroy? A graphic 
etrwWttoiv 

PYRArnllO . Can you mow Iht PYHAMI0> Mafc« a 
miifakt* and it will cOtLSps*' A "thinkers g^me 
ARTIST tweorng an ARTIST, then use Ih* 10 

nitfrnori^a to store your tfrawinys. fr>d. SAVS, CQPV, etc. 




GAMESTAPE a foi- 1$« Ofliv £4.95 

■ CATACOMBS . . , A Mulli-Leva! Graphics Adventure 
You are alone and losi in ih« CATACOMBS Huw long 
can you aunnwe? Betore you starve 10 death, or one of 

trw many MONSTERS fltts youi Can YOU discover th« 
$acr«ts of the CATACOMBS 



!-■■ 




3D MONSTER MAZE GAMESTAPE A. for 16K only £5,95 
Unbelievable Graphics' Can you f'frf voii' vtusi ihffluflB Iht 

Mmc' The EXIT •* I here lememrratp. bui then so is a T . fl EX 
and its atlef YOU! Alt in 30. vtHj'vt never seen artylhirsfl like 
ihis li*l(jfe! 



GAMES MARKED * incf. Machine Coda 

J. K. GREYE SOFTWARE 

Oept. YC, 16 PARK STREET. BATH, AVON BAT 2TE 
Trade enquiries wefcome 
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SOFTWARE 

for ZH-8l(M &KH)or BBC nicro 

New maths programs - improve your maths and 
programming skills by playing Simon maths Games 

Choose your own level of diffncultv -sunt ages 10-16. 

10 prog rams on each tape- most incorporate Moving 
Graphics and are fun to run 

Let your computer help you to pass your exams 

M ath s 1 Number. Area, Fractions, Decimate, Money, Length. 
Number. Estimation, Test 1, Game 1 



MarJrs 2 Volume. Ratio. Percentages. Perimeter, Bases, Time 
Number, Estimation, Test 2. Came 2 



Maths 5 Directed Number. Co-ordinates. Angles. Scale. Probability. 
Density. Temperature. Estimation, lest 5. Came 3 

Maths 4 Souare Roots, indices, Cirdes, inequalities. Statistics. 
Number. Fractions. Angles Jest 4, Came 4 



Maths 5 Equations Directed Number Statistics, 
Probability. Circles. Equations. Pythagoras 
Simultaneous Ecuations. Test 5. Came 5 



Simon Soft wore 

Quality ta pes copied at normal speed For 
better reproduction 

Cassettes £4 each tine. WD 

Printed Programs £1 (inc VAT) 

Please add £1 p&p 

FREE! blank tape with each set ordered. 

Send cheque/PO to Simon Software, 
Freeoost, n&v End, Redditch 
(State ZXS1HKM16K1 or l 




Microgame 
Simulations 



ZX81 

(16K) 



Soccer Supremo Run your favourite club kn your own style, 
controlling game strategy, watching your team play other great 
sides in the Super League, transferring players, including star 
names, making boardroom decisions or delegating to solve 
business problems; improve facilities; spend gate money; lots of 
the fun and headaches of the soccer boss's lifestyle. Includes 
graphics. 

Balance of Power As leader of a superpower you strive to 
maintain Superiority of arms over a neighbouring country. The 
problem is that you and your enemy are mutually dependent an 
each other for raw materials. Can yout economic, diplomatic 
and military judgements prevent a rapid slide towards nuclear 
war? Use threats, sanctions, force, tactical concessions etc. 

Tycoon Start a company producing "widgets"' and compete in 
the market against a computer controlled rival. Start small and 
build up your business pr borrow money and Start big. You 
have to make decisions about financing, staffing, factory space, 

machinery etc. 

Battle of Britain As Strategic commander of nine British fighter 
squadrons you must track and intercept (he devious enamy 
bomber squadrons before they reach London, Micro acts as a 
flight control and communications centre for patrols, missions, 

intelligence reports etc. Sketch map provided. May also be 
played on any map of SE England with standard grid. 

Asset Stripper Compete against your computer controlled 
arch-rival "KO Investments", capitalizing companies on the 
stock market and bidding for takeovers to gain control of 
lucrative assets. Can your micro really outwit you? 

Kingdom of Nam As ruler of Mam you must centred its 
economy; allocating labour; building cities, factories and ships; 
importing and exporting; negotiating pay claims and fighting the 
looming threats of inflation, strikes, starvation, overpopulation 

and revolution. How long can yog stay in power? 

All programs 16K for 1 player 

Send C4.95 for 1/EB.gfl any 2/n2-85:3/n6-8u:4*2Q L 75:5 

73 The Broadway. Granlchesler Cambridge CB3 9NQ 



Have you bought a ZX81 ? 
Now here's a cassette 
recorder to match it ! 



The ECR81 Enhanced Certified Recorder from MONOLITH is a major 
advancement in cassette recorder technology which minimises the 
problems associated with standard audio recorders. This is a high 
quality proven cassette mechanism, enhanced to provide just 
the right signal levels to ensure reliable read and write data 
transfer between the magnetic tape and your ZX81. 

• Each ECFBl comes complete with Its own individual 
certification tape, tested and serial numbered to prove your 
machine relUHrtty, 

• Signal enhancement circuit board with phase - locked - lootl 
control and signal shaping for peafc performance. 

To: MONOLITH ELECTRONICS CO. LTD.. S/J CHURCH STREET. CREWKERNE, SOMERSET 



Pitane hj«jJv m* *j|h: 



— JQtfJ Monolith ECH 91 Enhoqcn! Ortrfwd Rtc&nferli) 

to bt uwd with my 2X81 



I *lrt »nclos# rxwuoc 6 t**ing tier recorder 



wiet 




£4750 



Including VAT. 

complete 



£47 J» 



£2.50 



Tout 



I 



P1*«* pw,n! 



Fnx-. .netud* VAT 



] 



I 

Him* : Mr iWrt 1 Mrti L 1 J 1 l J I I J 1 t < 1 1 1 1 1 1 1 1 1 1 1 1 

a***, 1 1 1 1 1 1 1 1 1 1 1 1 1 n i . 1 1 1 1 i m 1 1 



*w »«,** I M I 1 1 I i I I M 11 I M I ! I I I I 



I 1 I I II I I I I I I I I 11 I 






• A long life head is fitted, matched 
to TDK Cr02 high bias, super 
svifynjeaisette tapes, 

• Mains & DIN connector leads provided. 

• Certification of tape head alignment - height and azimuth. 

• Certified Tape tension, torque and speed, 

• Fast forward and rewind tape search controls* 
Trie ECR81 is also suitable for Sinclair ZX80 

• Please allow up to 28 days delivery. • The ECR81 fe 
backed by our 1 A day mon*Y-t»cl( option. • The ECRSt Is 
not suitable for audio reproduction. 

MONOLITH 

electronic products 

Talephone: Crevwkernc 0460 74321 
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EDUCATIONAL COMPUTING 

or. lh« 




X81 



collection 
offers so mac/) 



AM programmes 
tit 1K 

Creative use of 
graphics 

Many uVtOvaUv* 

Idas* 

Fuiiy documented 

Includes marry 
games 



s*tcm* jrxtf wio * pmm tul **«**»*** roof. 

Ami yw dtwTf *t*ti />»♦<* f*» *r*pw otOftmtnmin^. 
/AM* •" AMjv bu>lrucria«ti a**d p4*ntjr of f^pi 
A »«Vtoe. 0—ianed to potJmywt ttritt A exact tea 
ft* prvrxnv immrniov OBjutaaji aUmrwetiO* *■ tKt iu im y . 

Incfudes;- 
TORTQISE 
A simplified 
version of the 
famous Turtle 
programme 

COOED MISSILE 




Combines the 
Tun of arcade 
games with 
learning 

£4.95 only 

nifj pf£p 
Skttchtovd • Tim#s-iable • Sett 



Graph- plotter • Heing/am • Simon -Spell 

Series -qui/ • XY coordinates • Count • Equations • Areas t> Gurcj-a-Votant 

Angles • Upstjrrs-Oownstatrs • Muse -notes • See * saw • Wipe -art • Spe* 

Temper awe • Clock • Money • Snaki 

Mastermind • Number ■ shoot • +26 more 



::EDUCARE 



Ti 



Pkuae send me. 



.copies Educarq's 50. 



IFPUCARE 1 1 enclose chequfi postal order tor £ . 
I39e Stone Si i NArTlA 
London Addra « 

I ,_.__._. ™._™.™.™~ 

lm iw t*^M ****** — tly. Senat ng». 

iii:mii;'. 



I 



ZX81 



26 Spiers Close 
Knowle, Solihull 
West Midlands 
B93 9ES England 



ZX80 



IK Space Intruders £5,00 
3 K Super Ve r s io n £6.00 

Written m rnachine code 

10 giv« f Ml fritlVlt'Ct 

*F6cfc*r Free' graphics. 

A sua** achievement, 

Supptieo' on casst-JW wrm listing 

16K High Resolution £4.00 
(192 xl84)graphic pictures 

Meves belore achieved On the ZX 
Create your oivn artwork. 

Stjppfced or) cassette mitt listing 

and ti&riQrtslral'ati ptefwe 



9K Nightmare Park £3.75 

The park of DEATH - can 
yOU gel Through thus 
nschtrnare. Ng human ha* 
V»! iyCTeeded Confronted by all 

sort* or! 'Happenings' vcHj'il be 
laken to your vvit* md. 

StflSJ^fiJ on cassette cv% 

Scxtity.lK.aK HOMor^KSI whM 6>dtnim. 



NEW INTERACTIVE GRAPHICS for the 16k 2X61 



□K AGON MAZE ...are you Cunning enough to evade 
the d ragon ? you are impeded by dar Krw ss : the walls 
3r# only displayed when you make a bad move, this 
gives I he dragon an advantage. You have to ptay by 
the rules- the dragon breaks them when ha gels 
angry. Fun for aU ages ' 
Cassel te and list ing E5.QO , for ZX 51 onfyi 




CALCULEX VII 

ZX 80/ 81 

General 

Statistical 

Program 

Thus pmnif'ul now systfrm convert* your ZxSl IT6 tUki/l\ o» ZK90 (ftKAOtof into an 
instrument lor calculating die rt-hole rang* of required stauiucai measures and ai the 
tame time consti Iut*s a progressive course in the fundamental idea* of statistics ss a 
theoretical subject It off t rs many options both (or cekulanon and for Instruction , It 
of course pies on ns CALCUiEX Graph data input sm^ly as a histogram or bar 
chart and data input with classified values ai a Irequancv porvgon. Ii aulomaticallv 
calculates: the number of items inp»,i. the mean, the sum ot deviations and at 
sqvargs. Tne popuiation and s*mpJe variance and standard deviatiens and allows one 
to compare the graph drawn in ;h is way Aim the normal curve a isvibution, adjusted 
Appropriaredy jor the mean and standard deviation of the data input IsnoMnnc; on ttw" 
faoa o1 trie gr»ph the lengin ol one and ;wo sundia'd deviations!. Oiher cak,utotion 
options arc t. dete-minatien of the binomial coefficients 2 calculation of binomial 
probabilities fo« d iff ering values of P and Q 3. calc ulatiwi of the cpf nflatSon coeff E*enl 
for date gfaphed as a scatter diagram and of the linear regression equation lor the 
daia i calculation 61 cni-hjukred tat cc^nojiin^ irptiim} ?mj actufr 'ound 
«-jHj*nmtri|al vttv«-f 5 r C4*vl*t>0n o* pr«04«<li(iej »*i«n> tS» Po>»on diitnbution i* 
required The more instructional section of the program enplains and illuiirates the 
binomial theorem and its application to p'ObaWnV pfohlfms, eirptains the use and 
sionifwanoe of me correlation coefficient and regression and of the chi-squared 
measure and, very interestingly, [he rnanner tn whicn the properties ol [he norma) 
freg'iencv curve depend ort the mean and standard deviation of lire grven data. fTbd 
Integral ol the equation ot tfte normal curve can be calculated directry using 
CA.ICULEX II as adwrtiMd in r'ow Co^vmier m March). 

Aj witfi CALCULI II, (h» m»m can 6e operand «nmed«a»ly by anyone wtthpvi 

diffjcvitv and will cjrv* you more prase of in# methodi and principtet of statistics trujn 
usual lOKitsook teacning can achieve. Invskj Jb'e for A level ttansnei. for Nghef 
courses in the social pr physical seitnea* requtfine; atatifucal leehniiovw *nd is * 
practical instrument for anyone who has te process itauiucj On cassette with full 
Inwucuons and guidance. 

Send cheQue/PO for tl2 to: 

CALCULEX 

21 Headland Avenue, Seatord. Sussex 



WORLD CUP 82 

ZX81 SOFTWARE ( 16K) 



This program will simulate the 1982 World Cup 
action. Set each team performance rate and kick 
off. 

Other programs included: 

• ENGLISH LEAGUE/PREMIER LEAGUE/ 
WORLD LEAGUE/ ANGLO SCOTTISH 
LEAGUE 

— Set your own weighting 

— League positions on request 
Relegation/promotion 

— 10 year history 

• FA CUP/SCOTTISH CUP/ EUROPEAN CUP 

— Set your own weighting 

— Last 10 years history 

Unlike most games software, this package 

will hold your interest 

SEND £5.50 



GLENROTHES COMPUTER SERVICES 

81 ARDROSS PLACE, GLENROTHES 
FIFE KY5 2SQ 
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CALCUSLAVE 

FOR ZX 81 (16K) 



FftE£ 



"Your calculating slave at your command! I'm 
a quite extraordinary programmable program 
and I can do involved calculations, repeatedly, 
MASTER" 

CRACK YOUR HOME, SCHOOL AND SMALL 
BUSINESS NUMBER CRUNCHING 
PROBLEMS with this program and you never 
again will need to buy or write a calculation 
program. Features ERROR- FREE SAFE INPUT 
ROUTINE, MULTIPLE CHOICES of expressions 
and functions, conditional statements for 
DECISION MAKING, up to 20 VARIABLES per 
calculation, SAVE your programmed expressions 
on tape, and MANY MORE FEATURES. 

ONLY £4.95 for the standard program tape and 
COMPLETE DOCUMENTATION. Send s.a.e. for 
FREE FACTSHEET and for details of modified 
programs. 

SOFTOUCH, 16 WEST LEYS, ST IVES, 

HUNTINGTON, CAMBS, 










A GREAT NEW GAME 



Addictive *&ame$ 



y * 



tor ZXB1 t ZXSO, 7RS90, VtDEO GENIE 

JUST LOOK A T THESE FEA WRES 

*4 Divisions * Promotion £ RaJflflalion* 

* F.A, Cup * Full League Tables * 

* Transfer Varke! iBuy and Sail Players) * 

* Pick your Team lor each Match (but watch out for Irr/unes!: # 

* As many Seasons as you Itfca * 

* 7 levels Of Play itrom Beginner to Genius?) w 

* Manag trial Rating (Mis you now good yen fiEALL Y ere!} * 

# Save- Game Facility iconli/iue agent another lime; * 

AH this ana much much moto pmcked lightly into ffiK RAM 



"IF YOU LIKE FOOTBALL 

YOU'LL LOVE THIS GAME' 1 



HARDWARE REQUIRED: 



ZX81/ 
ZX80 



TRSSQf 
Video Genie 



9K ROM LEVEL H 

TSK RAM 16K RAM 



To drtfw Hf4 Ch*gu*s F /Or tS-K ^f 

nr*tfi 6***Bi* to. t " | 

4D0rCTr« CAMCS p? 

"■ (V 

po so* at fZ\ 

CONMIBUHflOW *ZJ 

HiLIOK KEYNES A i 

MK14 THE \.J 

PLEASE STATE COMPUTE* £*} 



Fight your way to 

Stand V9 at the 

COMPUTER FAIR 

To see the 
ZX81 

Colour Programable 
Character Generator 

I0 Ports (with interrupts!) 

DMA transfers 

Programable display size 

Prestel — Compatable 

Foremat etc etc 

Fountain Computers Ltd. 



AVALOK HILL 



> 



MICROCOMPUTER GAMES 
No lest than 10 thrilling, action packed games on cassette, suitable 
for use with Pet, TR5 80 and Apple computers. And our lateit 
title* include programs for the Atari. 



? 




TANKTICS 
A unique game which uses 3 
beard and counters as well, 
The computer rpode rates 
combat and movement and 
keeps records let tiny vc-u plan 
your strategy in this classic 
tank vs tank battle. 

El 5.95 + £l.60p&p 



Alio «v«i1abl» in this t#r l«: 
** MIDWAY CAMPAIGN £10.9S 
- B 1 NUCLEAR 

BOMBER flO.yb 

* NORTH ATLANTIC 



i' 



PLANET MINERS £10.95 
LORD OF KARMA £12.95 
EMPIRE OF THE 
QVERMfNO £18.95 



£10.95** CONFLICT 2&00 



£10-95 * ACOU'RE 



£10.95 
£12.95 



'£)^0e^0e^e0^^00o©©©®©© v 



CONVOY RAIDER 
■ NUKE WAR 

* t6k *i> mmcPittet 
r fSk rflS SO, Appt; PET: 24k Atiri ft 48* TRS SO; 32k Appl*. P£T; 

* 16k TR$SO.Appt*,f f £T:32* AM 4 °* At»rf _ 

# 43k TRS 80, Ajftrim: 40k At*ri 
All ammet on cmttttrt only not tvtiitbi* tar PET 

When ordering by mail, please add £1.60 postage & peeking per 
game, Ptmm #wd diet/ue/PO'i W. AVALON HILL GAMES, 
650 High Road, North Finchley, London N1 2 0NL, Dept YC4 
LOOK OUT FOR MORE NEW MICROCOMPUTER GAMES IN 
1&&2. Trad* anquiriai welcoma. 
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ACORN 
ATOM 



Special Offer 
Christmas Prices 



Atom kit with 12k ram £162 

Atom assembled with 12k ram £187 

Games cassette Atom G1 £6 

Atom Power Supply £10 

All prices fully inclusive of VAT and P8-P 
P/ease allow 28 days for delivery 

ELECTRONEQUIP 

128 West Street Porchester 

Hants P016 9XE 

Telephone: 0705 373455 



BRIDGE SOFTWARE 

Quality Software 



"I have pm>ght numerous other items of software . . 
rxctsertt . ThtyLOAQ we*, have perfect instructions . 
user-frtendfy I have ever met. " IF: ft. Notts) 

ki€A \ 16K RAM Pack 



Yours a* 

. the most 



"CiUiIT imi'tMS" «***•«« 



ZX8i^ 7 _ 

XS x &oFtuare 



GALAKr INVADERS Uequrfes mmimurri 4K RAMI 
cassene and instructions 

1K GAMES !5g*m« - mo jddrbona] memory needed) 
cassette and instructions ■■ 



,£300 
£3.00 



"Jut t a short note to say how good your Space Invader cassette is 

I wit! recommend your company arty day " (S.A.R. Ptesion) 
"I have first received your cassette of GALAXY INVADEfIS which I 
think is the otst on the market . . , iam very pleased with your Qvick 
service. "fS.C. Beds ! 

"Enjuying 'GAMES' very much - 'tetter Square' is quite addictive. " 
IF.W, Manchester} 



MULTIGRAPHICS Z3 Ite^** minumm 16K RAMI 

taswtt&grid 20 page ilbsirated Manuel ,... . 

IK GRAPHICS I* programs no additional memory needed i 

MSSeUe and instructions , 

IK STATISTICS (4 programs - no additional memory mwdWI 

tassetle and i-TS-truetionS 



M,50 
E3.0O 
C3,0Q 



"I acknowledge receipt of , , . MUL TfGRAPHtCS and STATISTICS. 

Having experienced nothing but trouble wkh "*'s software. I 

was agreeably surprised t>y the good qua/fly and fitxiotfiiy of your 
products." IV S Berts J 

ZX80 software now half price 

„-J I MURDERS- UIC-£©^«. #-11 

imd melt* Vip*-' <<ta, datatag tent ecnevWr. mw) «£ 

BRIDGE SOFTWARE {Y) •jum^***- 

36 FERN WOOD, MARPLE BRIDGE, 
STOCKPORT. CHESHIRE SK6 SB£ 

*■•).■« r^<iw# VAT. tHW --nd p*arffl an*J.K. 

I v'ck-euh-' (V<WI **3 3C#. fv »5«m '.V W*^*iiifr TTJfc ]»*■■■ WT 



PSION COMPUTERS 



<*i 



ZX8116K RAM 

BACKGAMMON 




> Compulse* wings you ■ QtopMm or tn« npgmcsc 
I ftte*J#mr™)n on rie &ntl»* ZX61 H 
r»mlA*W* ifciK uting h^h-ip ntf ni*thir*. 
i «vi*v*t* Th* +r»tniici ino itnttgv 0' "*■ 

■ ouin»neir»j (JixKiv. ratios *<». deubkig 




POET 



ZX81 (16K) Software 



Not only does it write verse but it 
has different moods. 

It can concentrate on a single 
theme. Or it can produce a thought- 
provoking range of images. 

You can also modify its vocabulary 
— but please do not make it too 
saucy I 



Price £4.95 incl postage 



from 



Dept (Y), 86 Lowther Road, London SW13 
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VIDEO GENIE-TANDY 
OWNERS 



JOYSTICKS 





Atari Joystick interfac&d (or vour computer. Will 
wots vvitn a' 1 the Big 5 Joystick Games, Tandy 
Model 1 Level 2 £22.50. Video Genie £22-50. 
Sirvgte Joystick. 

LE STICK 

Th# ultimate Joystick. Real Home Arcade Action. 

Snugs those Jgysticfc game* to life, 

Tandy Model 1 Level 2 £32. Video Genie £32. 

Tandy Colour Computer £2& 

S-inigle Joystick, 

JOYSTICK GAMES 

For us* with above. Galaxy Invasion. Attack Force. Rq&qi Attack. 

Cosmic FifjMer M&ieoc Mission. ALL £9.95 

TANDY COLOUR COMPUTER OWNERS 

Now available Chromaieire Magazine. A monthly taps fff at least six 

urograms. Single copy f5.96. 6 monih sub. £32 12 month £55. 

VIDEO GENIE & TANDY MODEL 16 3 

Now available in UK - Cloud Magazine 

America's monthly program tape for games orientated people, Why pay 

high prices when each month yo>u can receive 9 cassette wiih at least six 

programs. Latest issve includes.: 

SPACE WAR Fight the enemy as h* fli&S a I you. CATERPILLAR Similar 

to the arcade game "Centipede". ELEPHANT ADVENTURE full length 

Safari adventure program. Plus four other programs 

Single cassette £5.75 6 month subscription £28 SO 

12 month subscription £52.00. AH programs for Mod«l 1 Level 2, Mosl 

for Motfel 3, Over 44 back issues available plus many programs for Level V 

Prjjr yijtir order to; 

MICRODEAL 

Deal House, Bridges. Bodmin. Cornwall 

ALL PRICES INCLUDE TAX AND POSTAGE 










ATOM SPECIALISTS 

• New Full Size 
"No Bounce" Keyboard 

• Basic ft Assembler 
ii • High Resolution 

Graphics 

• Wide Choree of 
Software 

3K+2KKits £112 

8K + 2K Kits £119* 

8K + 2K Assembled & Tested £129 

8K + 2K Assembled & Tested E149" 

8K + 12K Assembled & Tested £174' 

12K + 12K Assembled & Tested , H94* 

12K + 12K with Printer Interface £205* 

1SK + 3SK Text Editor & Printer l/faee £322* 

Floppy Disc Drive & Utilities £298 

Bus Buffer Pack & Connectors for Floppy Disc E 10 

New Atom Power Supply £8 

GP/BO Printer with ATOM Lead £195 

2114L RAM Chips - each 99p 

Econet — ATOM Interface £ 70 

"NEW" 2K/4K PROM Programmer - 

for use with ATOM incl. Software £ 40 

All Acornsoft ATOM Software plus others 
Spares & Repairs Service 

'"Post FREE on all orders over £2S~** 

*"Add 50p Postage on orders below £25" * * 

"'Send for Stock Lists and Prices*" 

Add 15% V.A. t to ALL prices 

D.A. COMPUTERS LTD., 

184 LONDON ROAD, LEICESTER LE2 1ND 

Telephone: (0533) 549407 



mnnnmranm/Tim 




innraro 
UULbcD 




Wiat's going on in Computer Aided Design - and how 

wil I it develop 7 Ewer wondered about the maths behind 

interactive 3-D graphics? warn to know about the 

graphics capabilities of the powerful Hewlett Packard 

HP-83? 

Our April issue examines three aspects of 

graphics in computing. We review 

Grandstand, a game for gamblers 

with a Pet computer; show how 

micropfocessQi control has 

come to the farm,.. 

Thats just a sample of 

Practical Computing, 

together with 

advice for users 

of Pet, Apple, 

Tardy and Sinclair 

ZX 80/81 computers. 

Buy Britain's leading 

personal computer 

magazine. 

APRIL ISSUE OUT NOW. 80pAT YOUR NEWSAGENT'S - BUT HURRY, 



Practical 
Competing 
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ZX81 with 16K RAM- PACK 

6 GAMES ON CASSETTE 

FOR ONLY £3.50 (Post free] 

Not one, not two, but SIX exciting games on one high-quality 
cassette, ready 1o load on your ZX81 with add- on 16K RAM 
pack. Easy 10 operate, fun to play 1 Hours of entertainment for 
all the family 1 Comes with full documentation., games 
descriptions and easy-to-follow loading instructions. 
•THE MONSTERS OF DRARGOOL Enter the underground 
labyrinth of Draryool at your peril. Risk death fighting the many 
weird and fierce monsters m your search for treasure. Only the 
luckiest get their treasure out alive' 

•SNAIL RACE Beck the snail you fancy in each of four races 
-- unless you lose your shin first 1 Constant on-screen display 
reminds you how much cash you're got, which snail you 
backed and at what odds (which vary from race to race and 
game to garnet. 

• GUNFIGHT Shoot it out across a canyon with three 
desperadoes. Get them all before ihey get you! 
•ROULETTE For two players against the 2X8!, The classic 
casino game, with eight different betting options and simulated 
wheel-spin. 

• BATTLESHIPS The schoolboy game brought up to date. 
How good a naval gunner will you be? 

• ONE ARMED BANDIT Your own "fruit machine" on the TV 

screen. "Hold" facility and constants-updated Screen display of 

your progress. 

All the above games have informative and attractive screen 

displays with none of the unpleasant "screen-flashing" that 

spoils some other ZX81 games. Get your cassette of Stx games 

today' 

SEND TODAY! MONEY BACK IF NOT DELIGHTED! 

Price tncfudes cassette, library CaSS r inlay, documentation 

and postage. Send £3. 50 cash/ PO.' cheque to: 

MOV1EDROME VIDEO (YC1) 
19 Leighton Avenue, Pinner HAS 3BW 



. . . is a stylish and 
ergonomic plinth for theZX8t.lt raises and 
tHts t he T V to a vo id eyes trai n , holds the 16KR A M 
in p/ace and hides the wiring and power suppfy. 
This very professional unrt costs £15, a built-in 
powerswitch is £3, phis postage at £ 1,50, inc.VAT 

Peter Furlong Products. 125 Cat ford Hill, London SE6 4PF1 T 
Callers by appointment, ptease.Tei 01 690 7799. Visa. Access, 



# 



SCISOFT 



PROGRAMS for EDUCATION 



16K ZX81 



R EVISEl 



E 
V 
I 

s 

E 



ALL PROGRAMS FULLY TESTED ro 

n 

= 
o 
o 



O' level PHYSICS 



PASS '0' LEVEL PHYSICS 



] 



PROGRAMS 1. EQUATIONS AMD UNITS 
More than 100 multiple choice equations on: 
LIGHT 8 SOUND; HEAT & PRESSURE; 
MECHANICS; ELECTRICITY; S.I. UNITS. 

2. PROBLEMS - 10 Problems. Data randomized. 
Superb graphics. Infinite variation in questions, etc 

3. HINTS ON REVISION. Progress 

4. COMPREHENSIVE BOOK 



reports incl. 
OF REVISION NOTES. 2 tapes + notes! 



C7.50 



J 



| MARKBOOK for teachers 

PERMANENT RECORD OF MARKS 
SORTS by 1. Rank 2. Name 3. Form up to 70 pupils 

| IDEAL FO R PARENTS EVENfN G ' 



£4,50 ] 



Complete pupil profile. Printer 
routine incl, menu driven, etc. 
Many hidden extras 

Plus notes! 



SCISOFT 
5 MINSTER GARDENS 

NEWT HOP PC, 
EASTWOOD, NOTTS. 




ZX81 



16K 



MACHINE CODE DEBUG /MONITOR 

•EUMINATF MACHINE CODE PROBLEMS wttt ZX -MC a n*w 

software debug/monitor for the ZX&1 16K, 

• ENTER. RUN & DEBUG you' machine tod* proo.rurr>i independently 
of Basic commands ZX-MC resides in Ram. ana leaves you 12ViK of 
memory to work wrth. 

• SAVE & LOAD AT DOUSLE SPE£D any Specified area of free RAM 
At last you are Iread from storing your M C in arrays or REM lines, 

• REGISTERS DISPLAY tt eft£AKP0INT$ lo rrufrQ oe bogging tuior 

PLUS many more useful commands. 

• A MUST FOR BEGINNERS & ADVANCED USERS - concentrate 
on your M. ! C programs, noi on rtow and where to store them, 

• ZX MC ■$ supplied on a high quality' cassette, with a 32 (urge operating 
manual. <or only **** ■■*» 

jLD. DU fully mcluftM? IC WO) 



SCREEN KIT 1 

A HiitA Of machine code mu lines (hat are culled from Baste programs, to 
enhance your scrwfn display, and create Data FiPw on cassette. SCREEN 
KIT becomes pan of y*hjf Basic proe/am 

• DRAW A BORDER 

• CLEAR PART OF SCREEN 

• LOAD ANY CHARACTER TO WHOLE SCREEN 

• CLEAR SCREEN BY SCROLLING UP, DOWN. LEFT OR RfGHT 

• KEYBOARD SCAN - FLASHING CURSOR 

• INVERT VIDEO OF PART OF SCREEN 

• MEMORY LEFT 

•DATA FILES - Pets vou Save 6r Load, ar double speed, rust the Basic 
variable*. Different Daia Fries can now be Loaded into The same Basic 

program. 

• Supplied OH CfrSSCttt with in>(r^icIiOrt*. 



£4.95 



M -. -'-liiivr iC rt 



Send large SAE for mora de-rails. Programs duailable mgiL order only. 
Allow up to 14 days delivery Pitas* mjke cheques •' PO payable to • 




6 CORKSCREW HILL. WEST WICKHAM KLNT" 8R4 9BB 



W YOUR COMPUTER. APRIL 1982 



ZX81 HEWSON CONSULTANTS ZX81 



HINTS h TIPS forth* JXfll £4 25 

try ANDREW HEWSON 

Good v*ii« and qui!* fasein*(ii>g . . a vcv ineh.pcn£v6 way o! iiduirg itvdinthi O' 
ere/flrammine. eipenence" raw Conifer Nov !»' 

"£xc«htil. . vmy good' vatuffotntonay" SVUC 

60 M9« e* plaining how !o iqoftM* i computing Quart out of > Smcl*« p<rn pal 
Saving Sp*<w - vital r»*Ang lor all ZXSl u«i* 

Understanding the: D.iptey f*a vtmg the di , mUr hH •» memory, clearing. * pan ol 
Eh« drsptay, using tockaM in PRINT aEatamenes. COvnertng. ZX8C fmvythrfit - 
«npt*mr»o iimpiv bu t compreheniivr ly Ikn* to scnvnT She hundred* of puWuhpl 2XS0 
prtflrsmi. Chaining p'ograrfH — fcvealing sattinifluirt lor oasi»na data bentcccn 
orograTis. caiting mbt-Qodnei from tjvietit and ouawainnti dan M«. Mach»n« Code 
program* - Jfl you wa'rrt to kn** tfrcmi 2S0 matiw* lonQu jfjc EipMunint) h** 10 
vwi(*. load, edit t»4 Mm* machine cede and h*w IO debug vou' fOutPB, Routine* and 
Ofoyam* am xcalteied kbvtHy frifegflhout Eh* !c.O and (he liftal eh*p«f cowls oF 12 
useful, mietesitfig and sntertamma premiums m<h « LINE RENUMBER, SQUNCErV 
SHOOT. STATISTICS, etc 



IMS RAM t37-» 

A fop-quautr edd'On mmriefy, jimj>(v plug* mio 
Erw; pjjctt el your Smtia* con^uw. Can be uwd 
in coniuntlnjfi mEh ih* ZX printer frf atfy 
packaged .n a blatk p"j»khi *(*•*. to metth i««jr 
ZXSI Supplied wnlh one mat *. guarantee 



WK JVIEMOP.V PS 00 

Developed by WemcnWi (Ma arnatino. &*K RAM ne»ifi NO ewtai power tupOty. 
Simply plug* neadv and dimly, mio it* iMf po«i of your 2*4' C»n be l»i*<J with ihe 
ZX pnrt-ar and other Jdd-on nardxy*re Jud lee* #1 mese feature* 
#8 16* can be wnithffd >n end out in UK likKi-i m bravo ipace fo* mtmo-y meppmii 
*12<1&K tan be [WDTKted ag*<ntl cverwrmrvg during loading fr*n CJlline. 
•dp'ectiy eddnmabl* and u»i naniparteni, 

*up ED iFjK of tU*J« afogrjm. 

*32K or men ot variable ate* 



i» OP CODES f 1*5 

A nmsl f<n the b*B«ie< and (Ik «*pen*need p#&|ir joktilh iHt, Tnn hjnov leadiy 
ieck"nfrr bf a all the <HQ oka 280 macftine code awmeoons n OeocnaJ ana nsnadrc.m*! 
with ihcf motmjnn Each Op Code 4 tvcancdy ox&taned jf«J cit» itferf rvced- 
Suariicfl in a EKotechv(< t*annMr«ii waOcf lor cuv rtfenncc anct duratohty, 

Cheque with order or 
HEWSON CONSULTANTS. Dept. YC, 7 Grahame 






7 .- 

I"* 
, * 







16K SOFTWARE 

SFACE (NTRUDtHS t * 9S 

Mot ta be n-nsaed. Ak acboo dVitXav 40 

al«n shrpi in cjeh squadron AutOfTHtK: 

Unl'On chr machine plan <ttatl 
Squadron j1 Ec-r aquadron of aiicni attach 
vou' potiEpon. Three Use* tftfm. Fui 
KS» {&*0lov. WriHin in machtftt eotfc 
for tuper l««! tun 



PftOCHAMMEflS TOOLKIT T* » 

Are VOW vynbng your «wn preflrwnii for v«»r ZXB1 f Than use w TOOLKIT (v da (he 

donkey want. Copy inlo RAM bttste ytm *tat( ftofk and (hen you wiM have it at yum 
ImBortps- C*mfn»h«rtsivfl LIVE R6WUMEIEH mt»u*ng GOSUftS and GOTOS: LOAD. 
EDIT ana RUN machine code ehqotoiti*, INSPECT the JX8T 5ystem rduiirtej. COPV 
ir-em iii<i RAW and PATCH and.'Or £XT£N0 (heti. f lfcO a Snxti p>K« oi BASIC code 
and reo&e 4l oco*f*«ia o!" it: tnoac ttoci> of 3a» «ne* »»w £0!T . 

LANGUAGE DICTIONARY 13 76 

Npv< i<"i] can cofuC'Liiic you' own E"Hfih • t- r*^th. Engiah Anylivog dKaonarywith ov 
LAWtiL'AGf pitllONARV UPOATE Ha enmejL SEARCH for « word. CREATE j nen 
OXnOAirv and save it on tap* 



1K SOFTWARE 



MIM INTflUOERS for the IK machine 1196 

Art incredibly fait nKivutg game, dqwuf 'njll and "5I1I lo gwd fattng mMilBt, Fire Sjhro 

alter 5* .o 31 fn«> attacking a >rri vj-.iM»on, mote saem igm (h* Miuadron a* tnc bme. 

Couni hflw, many lai*r b*M* vyXi line berare vdu hane cut Shern down 

PLANET L ANDEfi E1.7S 

Four 'prOGjftjirnv 

i( Piane( Lander, B Space OhCkmo. n| SioawaKh, ivl Clock 

STATISTICS ore 

Three prognama; 

III |l] Statistics; prmtx the CurtM! me4n .iml iyn*|td devjtiwi alter each valu; <i 

tn((r« UN RegreiMon, prjntt the curionl m^n aivJ «t«.iidpad wicl^lian trf ihe y vai-uei 

ttw J» vohjaa and the- inw««pl *nd *»oo* o* lha r^n*i,on Inn HMi Tiw^J; pmnt* itv* 

curicnl ft<»«n dnd atandlatal dcvhil«fi*ii of (he y vaWr« the * vjiue* end (he mtrr»Dt and 

floee ol the Injnd ^nr 

\H Chi Muer* tut caleuiatei lha vadu* -of |ne eW vju*'» &vti*w Id' cernpannQ 

observed end annectett veXjn. 

|3) Grapti plwi. plot* a d/eph of data entered Irnm thg ke»noj™ 



quote access number to: 

Close, Blewbury. Oxon 0X11 SEO. 



Tel: (0235) 850075 




INSTANT 
INTERACTIVE 
GRAPHICS 
ON ZX81 

LIGHT PEN SET VAQ Cfl 
for the RD 8100 *" '^' U Z m 

*DRAW complex graphics with ease on your 

TV screen and avoid tedious line by line 

programming. 
* Revise your display and SAVE on cassette. 

while your program runs. 
*Push pictures points and pixels with a poke 

of the Pen and a program PEEK. Try our 

VIDEO-TIDDLYWINKS! 
*MENU SELECTION - without keyboard 

entry. 

The RD 8100 LIGHT PEN SET consists of the RD 81QT MICRO 
MUM' MOTHERBOARD, ihe RD 8130 LIGHT PEN wi|h 
MODULE, and the RD 8100 SYSTEM MANUAL. Plug into your 
ZX81 - and LOAD, from the FREE RD 31Q0 SOFTWARE 
CASSETTE OK and 16K), or write your own BASIC programs. 
AH orders are acknowledged, with a firm delivery date. Send 
just £43.50 (VAT and postal charges are included) to: 

R D Laboratories 




5 Kennedy Road, Dane End, Ware, Herts. 

SG12 0LU 10920 84380) 
For detarts of the FuU RD 8100 SYSTEM of ZX31 interfaces, 
including Logic f/O r Analogue Input, Analogue Output, 
8*Ch$nnet Analogue Multiplexer, Suffered Motherboard, send 
US a stamp. 



COMPUTACALCZX 



"N 



>fllllLV 




BKrW#S&WPW 



"^i 



«?Pa. ' ji»j tii 



Financial Planning fox the 2X81 16K 

Ideal for solving 'what if" problems at work or home. 
The screen acts as a window on an "electronic 
worksheet" consisting of a grid of rows and columns 
of headings, numb&ra or formulae 

This powerful piece of software onngs the capabilities 
of the ZX81 into line with much more expensive 
computers. Computac&lc will quickly become the most 
used program in youf Hoi*a.ry as it takes over from 
pen. paper and calculator in aiding everyday financial 
decisions- For further details see Guy Kewney's 
article in Datalink ZOfllt&l. send SAE or ring 
01-eOS 6074, 

Far cassette and full documentation send cheque or- 

P.O. for £7,95 to: Silicon Trick*, Dept. CS, 

2-4 Chichester Rents, Chancery Lane, London WC2. 



Vaa. 
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apple 



Apple H-48K B649.00 

Disk dfiv** controller 

€349. 00 

DisJr. drive £289.00 

16K Ram card £60 00 

P3rc*i System £239.35 

APPLE SOFTWARE 

Vaicalc (3.31 f9SQ0 

Vi&ptot £9500 

Visidex £9 00 

Visitraftd/plol f 135, 00 

Apple word £29.; 35 

Appl» writer £35,00 

Desk Tap 1*n [i tl05 00 

DOS plus £13, 95 

Aplus f19 95 

Apologyord £19.95 

WORD PROCESSING 

Apple Wmer n; £33.00 

Apple WMtCf M (£0 col) p.O.B, 

Magic window £59.35 

MailmeroeiSOcPl) Itt K 

WOrtfsW 

MONITORS 

1 2" -green screen £129.95 

9" b.'w Hi Ftisul £127 35 

COLOUR MONITOR 

14" JVC PAL/SECAM NT$C 

£239 35 

Euro colour catd ton 00 

Integer card £95.00 

Language tftid £37.50 

Parallel interface card £87.00 

CfirtVYiurii-CJilioricnrd £99 00 

Ccrvlwonic card £33.00 

High spewl serial card £34.95 



WHAT'S the CATCH? 

HOW COME THESE PRICES ARE SO LOW? 
There is no catch except you always catch a good eal 



at DEANS 




PRINTERS 

Silentype 

Ccflicsofifc 737 

Paper Tiger 

Epsom 

MX80T2 

MXS0FT/1 

Epson/ Slurp cassette 

Epion Sharp disk 



F19O.00 
O4500 
£54500 

£399.00 

035,00 
£6500 

p.O.fl, 




GAMES 

Space Warrior, Alien Ram, AH 
Snoggta, Galaxy Wars, Gobble, 
Star Cruiser, Alien, Typhoon, 
Cribbaflff, Galactic Empire 

all at £12:35 
Star Mines. Apple Panic. 
Tartusan, TawaLa's Creature, 
venture all at £14. 35 

Star Thief. Mis&le Defence. 
Epoch, Soft Porn Adventure, 
The Wizard and ihe Princess, 
Theshoid, Sneakers, Oldofo 
Revenge. Peogus H all at £17.95 



PC 1211 

PC12I1 Pocket computer £63.36 

CE121 Cassette interface £10 95 

C&1Z2 Printer £53.35 

CSftTOO Paper roll 140) p.o.e. 

MZ80K 

MZ80K computer 4Sfc £345 00 
MZaOfD Dual disk £560.00 

MZ80P3 Dot pri n| er £380. 00 

MZSOFi/0 Disk interface £49.96 
MZSOF 15 Disfc cable £8.00 

M ZaOj/ O Expansion box £94 00 
MZBOT 20C Machine language 

El BOO 
MZ30TU Assembler £35 00 

400 T6X Computer £295.00 

800 16K computer £549 00 

15K Ram upgrade £49.95 

Disk drive £235.00 



VIDEO RECORDERS 

SonySLCS £390.95 

SonySLC? £543.10 

JVC HS7200 E4S1.53 

JVC HR7300 £451.53 

Akai VS5 



• FLOPPY DISC 




5 V Verbatim S$.'D0 






£2.30 


5M" Verbatim SS DDXl 0£l 


5 V Verba timDS.'DD 


£2 60 


•ffl 




Apple i LfteL Manual 


til .00 


6502 Assembly language 


mto 


DOS 3 2 Manual 


£6,00 


Apple II Basic tuiDcial 


Pascal 


Reference Manual 


£8.50 



MOST of our prices are heavily discounted therefore please 
send cheques pdv^bte to Q£AN$, Credi- card sates add 3%. 
Add 75% VAT. Postage and packing free on books and 
software. 



* ZXB1 

Geriina Acquainted! with your 
ZX81 £5.35 

Mastering Machine code on your 
ZXBlorSO C96 

The Gateway Guide to the ZXB-1 
and^xeO £5.35 

49 Explosive Games lor in* 
ZX81 J h. .'H 



DEANS 



ULHItlO of Kensington 

191 KENSINGTON HIGH STREET, LONDON W8 

Tel. 01 937 7896 E*t. 3, 




X81 



users 



I need more memory! 

please rush me within 

10 days, the fully assembled, 

tested and guaranteed 

'BYG BYTE* 

16KRAM 



Name .... 
Address 



Make all cheques & PO's payable to: 
Phoenix Marketing, Oaklands House, 
Colartron Road, Farnborough, Hants. 
Tel (0252) 514990 

FULLY INCLUSIVE PRICE 

£34.95 
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Make the most of your 
Sinciair ZX Computer.. 

Sinclair ZX 

software 
on cassette. 

CO 95 

-£Ob— per cassette. 



The unprecedented popularity of 
the ZX Series of Sinclair Personal 
Computers has generated a large 
volume of programs written by users, 

Sinclair has undertaken to 
publish the most elegant of these 
on pre-recorded cassettes. Each 
program is carefully vetted for 
interest and quality, and then 
grouped with other programs to 

Ibrtii a single-Subject cassette. 

Each cassette costs £3.95 
(including VAT and p&p) and comes 
complete with full instructions. 

Although primarily designed 
for the Sinclair ZX8I, many of the 
cassettes are suitable for running 
on a Sinclair ZX80 - if fitted with a 
replacement 8K BASIC ROM, 

Some of the more elaborate 
programs can be ran only on a 
Sinclair ZX Personal Computer 
aug-rtetited by a l6K-bytc add-on 
RAM pack. 

This RAM pack and the 
,j.*vJ icmunt ROM arc described 
iiek'V. ,'n j Li- description of each 
.'i>- "l makes it clcsi what 
hardware is required. 

SK3ASICROM 

The SK BASIC ROM used in the 
ZXSl is available loZXSO owners 
as a c'rop-in replacement chip. 
With the exception of animated 
graptiics, all the advanced features 
ofthi: ZX81 are now available on a 
/XSi>- including the ability to run 
3iuch of the Sinclair ZX Software. 

The ROM chip comes with a 
new keyboard template, which can 
.he overlaid on the existing 
t,ji h card in minutes, and a new 
eper ting manual, 

i SK-pVTE RAM pack 
"i he IW. fcv'c RAM pack provides 
lMim.es- mo t memory in one 
jomplctL' mc .Me, Compatible with 
dheZXSla M</the ^' SO, it can be used 
for program storage or as a database, 

The RAM pack simply plugs 
.i:u> the existing expansion port on 
the rear of a Sinclair ZX Personal 
Computer. 
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Cassette 1 'Games 
P» 1X81 (avd ZX80 with UK 
BASIC ROM) 

ORBIT -your space craft** 

mission is to pickupa veryvaluable 
cargo that's in orbit around a star. 

SNIPER -you're surrounded 
by 40 of the enemy. How quickly 
can you spot and shoot ihrm when 
they appear? 

METEORS -your stars hip is 
C ruising through space when you 
meet a meteor storm. How long can 
you dodge the deadly danger? 

LIFE -J. H.Conway's 'Game of 
Life' has achieved tremendous 
popularity m the computing world. 
Study the life, death and evolution 
patterns of cells. 

WOLFPACK-your naval 
d estroyer is on a submarine hunt. 
The depth charges ate armedj but 
must be fired wnh'precisioa 

GOLF- what's your handicap? 
It's a tricky course but you control 
the strength of your shots. 

Cassette 2 - Ju nior 
Education; 7-11 -year-olds 
ForZXSl with 16K RAM fladt 

CRASH -simple addition -with 
the added attraction of a car crash 
jfvou get it wrong. 

MULTIPLY-long multi- 
plication with five levels of 
difficulty. If the answer's wrong- 
the solution is explained. 

TRAIN -multiplication tests 
against the computer. The winner's 
train reaches the station first. 

FRACTIONS -fractions 
explained at three levels of 
difficulty. A ten-question test 
completes the program. 

ADRSUB- addition and 
subtraction with three levels of 
difficulty. Again, wrong answers 
are followed by an explanation. 

DIVISION - with five levels of 
difficulty. Mistakes are explained 
graphically, and a running score is 
displayed. 

SPELLING -up to 500 words 
over five levels of difficulty. You 
can even change the words yourself. 

Cassette 3 -Business and 

Household 

For 1X81 (and ZX80 mitk SK 
BASIC ROM) tsith 16K RAM pack 

TELEPHONE - set up your own 
computerised telephone directory 
and address book, Changes, 
additions and deletions of up to 
50 entries are easy. 

NOTE PAD -a powerful, easy- 
to-run system for storing and 




retrieving everyday information 
Use it as a diary, a catalogue? a 
reminder svslem, or a directory, 

BANKACCOUNT-a 
Sophisticated financial recording 
system with comprehensive 
documentation. Use it at home to 
keep track of 'where the money 
goes,' and at work for expenses, 
departmental budgets, etc. 

Cassette 4 -Games 

ForZXSl (andZXSO icith SK 
BASIC ROM) andl6K RAM pack 

LUNAR LANDING -bring the 
lunar module down from orbit to a 
soft landing. You control attitude 
and orbital direction - but watch the 
fuel gauge! The screen displays your 
flight status digital ly and graphical I v. 

TWENTYONE -a d ice ve rsion 
of Blackjack. 

COMBAT- you're on a suicide 
space mission. You have only 12 
missiles but the aliens have 
unlimited strength. Can you take 
12 of them with vou? 

SUBSTRJKE - on patrol, your 
friga to detects a pack of 10 enemy 
subs. Can you depth-charge them 
before thev torpedo vou? 

CODEBREAKER-the 
computer th i n ks of a 4-digit number 
which you have to guess in up to 10 
tries. The logical approach is best! 

MAYDAY- in answer to a distress 
call, youVc narrowed down the 
seatich area to 343 cubic kilometers 
of deep space. Can you find the 
astronaut before his life-support 
system fails in 10 hours time? 



Cassette 5-Junior 

Education; 9-U-vear-olds 

ForZXSl (oHdZXSo'mA 8K 
BASIC ROM) 

MATHS - tests arithmetic with 
three levels of d ifficuttyj and gives 
your score out of 10. 

BALANCE -tests understanding 
of levers/fulcrum theory with a 
scries of graph \c cxamples. 

VOLUMES-'ye$ 1 or'no , 

answers from the computer to a 
series of cube volume calculations. 

AVERAGES - what's the average 
height of your class? The average 
shoe size of yourfamily?The average 
pocket money of your friends? The 
computer plois? oar chart, and 
distinguishes MEAN from MEDIAN. 

BASES - convert 1 from decimal 
(base 10) to other bases of your 
choice in the range 2 to ' ■ 

TEMP - Volumes, tem f -ratines 
-and their combinations. 

How to order 

Simply use the order form below, 
and either enclose a cheque or give 
us the number of your Access, 

Bardaycard Or Trustcard account. 
Please allow 28 days for delivery. 
14-day money-back option. 

ZX SOFTWARE 

Sinclair Research Ltd, 

6 Kings Parade, Cambridge, 
Gambit., CB2 1 SN. Tel : 0276 66104. 
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•SK BASIC ROM lor ZX80 
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See it here, buy it now 



AT YOUR LOCAL 
BRANCH TODAY! 



Birmingham ByDBftOp CompuserleiO 94.'96 hutsl Si. BS-fTO T»t 021 622 71i3 London BylssrepCOirpuleNarJ 324 EuEOfl Hoafl L4m(J0nW1 T*t 01 -3S7 0505 HtnUnghini Byiesrop Coirp^wdune 
92A Upper Parliaments! NGl 6LF T«* 0602 40576 M«rich»1*r Byteih6ti CorneuMrtiflfl V-'Galewav Houie PvcciidliyS'jT.Qn Approach Tat 061 236*737 Glasgow Bytesrop Cor.pu*rUi<iB Mi^ri*' 
Ha^w 51 Waterloo Si. G 8 JBP TK0« 221 7-103 
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